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CHAPTER 1
INTRODUCTION
1.1 Background

Throughout history man has been engaged not only in
trade but in waterborne trade. From its earliest beginnings
to the present day the pattern of waterborne trade has
remained the same; only trading partners, the commodities
traded, and the vessels employed have changed. Furthermore,
the rate of change has accelerated since World War 1II.
Recent examples include the emergence of OPEC, enormous
traffic in o0il, super tankers, container ships, and barge
carriers. Accompanying these developments, environmental
concerns, intermodal systems, and growing interdependency
among nations have become major socio-economic influences
on the nature of trade and shipping. Moreover, these
socio-economic influences are subject to political and
economic vicissitudes, as the current energy crisis
fllustrates. Consequently, the relationships among trade,
shipping, and socio~-economic variables, and their
implications for government agencies with public
responsibilities in the maritime regime, have become much
more difficult to recognize and predict.

The Maritime Administration and the US Coast Guard are
two government agencies with major interests in the
development of the future merchant fleet and the
socio-economic environment within which the fleet will
operate, Maritime Administration research and development
programs and most Coast Guard operating and support
programs will be affected as the future merchant fleet
evolves. It is the purpose of this jointly-sponsored study
to investigate these effects over the next 25 years so that
the Maritime Administration and the Coast Guard may
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accommodate and be responsive to the needs and demands of

the future merchant fleet.
1.2 Objectives of the Study

The objectives of the study are to:

o Assemble a forecast of the composition of the
future merchant fleet;

o Conduct a macro-level assessment of Maritime
Administration objectives and evaluate future
MarAd R&D program options; and

o Conduct a macro-level assessment of Coast Guard

program requirements and evaluate future Coast
Guard action options.

1.3 Major Assumptions

Several major assumptions have been made which provide

a framework for the entire study. These assumptions are:

° A general war will not occur.
o An economic collapse of the West will not occur.
° The Coast Guard will continue as a single

organizational entity.

° The Coast Guard's primary functions will remain
centered around civil maritime matters.

1.4 Outline of the Study
The study outline and flow chart is illustrated in

Figure 1-1, Because the study was jointly sponsored by
MarAd and Coast Guard, two separate reports have been
produced. Chapters 1 through 5 are common to both reports
(as may be seen in the Figure), but the reports differ in
Chapters 6 and 7, which have been tailored to each sponsor.
Chapter 2 discusses the identification of MarAd and
Coast Guard programs and clientele. The interactive process
by which a manageable number of parameters (merchant
fleet-related trends) were selected and evaluated for
importance by participating MarAd and Coast Guard personnel
fs explained as well. The final list of parameters
collectively describes and characterizes the future

1-2
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merchant fleet for the purposes of this study.

Drawing on an antecedent study,l three alternative
scenarios describing possible future national and world
conditions are summarized in Chapter 3. None of the
Scenarios is an extrapolation of recent histecry; they
represent plausible but extreme directions of future
development.

Extrapolations of the parameters are developed in
Chapter 4 by analyzing parameter behavior under the
influence of each of the scenarios. Since the parameters
are time series trends, it is in this chapter that
quantification of assumptions, causes, and effects produced
definitive descriptions of the future merchant fleet.

Chapter 5 summarizes profiles of the future merchant
fleet and issues of concern to MarAd and Coast Guard
programs. These summaries are based on the analyses
performed in Chapter 4,

Chapter 6 investigates the relationships among issues,
programs, and clientele, The analysis describes the common
interests shared by these three elements.

Each program is analyzed in Chapter 7 by considering
the pertinent common interests, scenario influences, and
program implications. Conclusions and recommendations are
presented.

Detailed information and substantiating data are
contained in numerous appendices. Footnotes appear at the

end of the chapter wherein they are cited.
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CHAPTER 2
PARAMETER GENERATION AND SELECTION

2.1 Intrcducticn

In crder tc assess the impact ¢f future merchant
fleets on the Ccast Guard and the Maritime Administraticn,
it is first necessary tc develcp a ccncept of what
constitutes the future merchant fleet, A number c¢f recent
studies! have dealt with prcjecticns ¢f merchant ship and
merchant fleet characteristics, features, and related
trends. None, however, has been perfcrmed with the express
purpcese cf evaluating merchant ship/fleet implicaticns fer
Coast Guard and Maritime Administraticn prcgrams.

The initial task, therefcre, has been tc identify and
evaluate, in terms of pctential impcrtance tc¢ CG and MarAd
programs, a manageable number of significant
characteristics cr aspects of future merchant ships/fleets.
A two-phase approach te this task, parameter generaticn and
parameter selecticn, has been undertaken, Participaticn by
knowledgeable Ccast Guard and Maritime Auaministratiocn
perscnnel has been the key element in the prccess.

2.2 Parameter Generaticn

2.2.1 Prccess. To acccmplish Phase 1, a Parameter
Generaticn Workshop was convened tc produce a list of
"things abcut merchant ships/fleets." A small grcup
technique known as "brainwriting" was employed by the
participants listed in Table 2-1. Brainwriting is a
creative exercise for generating lists cf items; it is
similar to the familiar "brainstcrming" technique, except
that it is perfermed in silence, with ideas beinj3 written
rather than veciced. In crder nct to ccnstrain the

generaticn process, no evaluaticn ¢f ideas is permitted.
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TABLE 2-1

PARAMETER GENERATION WORKSHOP PARTICIPANTS

August 15, 1979

Name FI/CG/MarAd Office/Staff Symbol
C. F. McFadden FI

A. K. Nelsen FI

M. Ditto CG G-MP-3/MSM

F. J. Riemer CG G-MP-3///MSM

J. Feldman CG G-DP-2

T. J. Marhevko (of¢] G-DSA-3 1
J. F., VerPlanck CG WLE-3

G. P. Wisnesky CG WLE-4

J. F. Kursbaun CG G-CPE

J. D. Bannan CG G-WLE-4

V. W. Rinehart Marad M-940

J. E. Margeson, Jr. CG G-CPE

P
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Five brainwriting sessions were performed; the sessicns

focused in turn ¢n Ocean Usage, Ship Operations, Ship
Characteristics, Land-Sea Interface, and Envircnmental,
Safety, Legal Constraints. These five brocad areas were
intended to assure that participants would censider the
whole range ¢f the subject. Between sessions, participants
had an cpportunity to peruse the cutline of each brcad area
(Table 2-2) and asscciated lists of CG/MarAd clientele.
This information served to focus participants' thinking and
stimulate ideas. Details ¢f the Parameter Generaticn
Workshep are contained in Appendix A.

2.2.2 Results, The 12 Parameter Generation Wcrkshcp
participants, in the five brainwriting sessiens, prcduced a
list of 634 items (in less than twc hours)., The list (given
in Appendix B, Table B-1), cecntains a wide variety c¢f items
with many identical, or nearly identical entries. An
iterative prccess of reviewing, sorting, and aggregating
under new descriptive headings was then undertaken. The 72
headings given in Appendix B, Table B-2, emerged.

Many of these headings address subjects which relate
to the economic, societal, or political environmant within
which future merchant ships/fleets will exist or operate.
In other words, many c¢f these subjects are at a higher
level or perspective than future merchant ships/fleets.
Reasoning that these higher level ccncerns shculd be
considered in conjuncticen with the scenaries (Chapter 3),
it was pcssible to again reduce the list to the 34
candidate merchant ship/fleet parameters shown in Tables
2-3 thrcocugh 2-5,.

2.3 Parameter Selecticn

2,3.1 Process, Phase 2 ¢f the parameter selecticn
process, evaluation, began with the list of 34 candidate
parameters, Coast Guard and Maritime Administraticn
personnel were asked to judge the relative impcrtance cof
each candidate parameter to their respective prc¢grams,
first by ranking and then by magnitude estimaticn. Ranking




TABLE 2-2

BROAD AREAS OF CONCERN

A, OCEAN USAGE (100)
110 Marine Rescurce Explcration and Exploitaticn

111 Energy Extracticn

112 gnerqgy Prcducticn

113 Mineral Extracticn

114 Focd Hunting

115 Fcod Preducticn (Mariculture)

120 Trade

121 Trade Routes (DOrigins/D2stinaticns)
130 Trade Geods (Cargo Types)
131 Liquid Bulk
132 Dry Bulk
133 Ore
134 Slurry
135 Unitized
136 Manufactures/Semi-Manufactures
137 Quantities c¢f Trade Gocds
138 Shipping Infcrmation Processing
150 Defense
160 Oceancgraphic Research
161 Cartcgraphy
170 Recreaticn (Boating-R2lated)
180 Ecclegy Preservation, Development and Managzment
B. SHIP OPERATIONS (200)
210 Ship Mcvement/Routing/Navigation
211 Harber
212 Coastal (Including Great Lakes)
213 High Seas
220 Weather Reperting and Disseminaticn

221 Ice Repeorting and Dissemination

230 Ship Communicaticn

2-4
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240

250
260

270

231
232
233

Ship Fueling and Revictualling

Cargo

Harbor

Coastal (Including Great Lakes)

High Seas

Allocation

Ships Manpower

261
262
253

Licensing of Officers

Certificating of Seamen

Training

Ship Operating Costs

SHIP CHARACTERISTICS (300)

310

320

330

340

350

360

Ship Documentation

311
312
313

Registry and Ownership
Certification
Admeasurement

Ship Construction and Repair

Shipbuilding Practices (Including Research)
Main and Auxiliary Equipment (Including

321 Construction Standards
322
323
Research)
Ship Size
331 Tonnage
332 Draft
333 Beam
334 Length
335 Height

Ship Maneuverability

Basic

351
352
353
354
355

Cargo
361

362
353

Ship Designs

Conventicnal
Catamaran

Swath
Submersible
Surface Skimmer

Carrier Configuration
Hull-Borne

Towed
Lighter Abcard

2-5
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364 Roll-On Roll-0Off

LAND-SEA INTERFACE (400)

410

420

430

440

Inter-Modal Cargo Movement
Cargo Handling

421 Ship Operations
422 Terminal Operations

Port/Terminal

431 Cargo Throughput Capacity
432 Cargo Storage Capacity

Port/Terminal Manpower

441 Licensing/Certification
442 Training

ENVIRONMENTAL, SAFETY, LEGAL CONSTRAINTS (500)

510

520

530

540

560

570

Water Pollution Control

511 Deballasting/Tank Cleaning and Stripping

512 Port/Terminal Waste Transfer, Storage,
Dispesal

513 0il Spill Prevention and Abatement

514 Ocean Dumping

Air Pollution Control
Hazardous Material Handling
Safety

541 Intra-Ship (Ship Operating Stanuards)
542 Inter-Ship

543 Land-Ship

544 Shipborne Cargco

545 Cargo Transfer

546 Terminal Storage

547 Perscnnel

Maritime Law Enforcement
561 Customs and Smuggling

562 Admiralty Law
565 Piracy, Barratry, Hijacking

Protection of Offshore Assets




is a simple, ccmmonly used technique for establishing

pricrities. Manipulaticn ¢f the resulting ordinal data is
difficult, however. Magnitude estimation, on the cther
hand, prcduces infermaticn cn a ratio scale (like mcst
relaticnships in the physical sciences) tc which all
mathematical and statistical prccedures may be applied. In
magnitude estimaticn, the respcndent is asked to express
the value cf scme item in terms cof a multiple cr fracticn
of the value c¢f scme cther item: "If A is worth 100, what
is B werth?" Ranking of items is a useful preliminary step
to magnitude estimaticn. Details ¢of the parameter
evaluaticns are ccntained in Appendices C, D, and E.

2.3.2 Results. Summaries c¢f parameter impcrtance
estimates are given in Tables 2-3 through 2-5 for Maritime
Administration, Coast Guard, and combined responses,
respectively.2 The combined summary represents respcnses
from five MarAd and 11 CG participants, with Marad
responses double-weighted in order to achieve a balanced
view of MarAd/CG importance estimates.

2.3.3 Parameter Selecticn Criteria. The following

criteria have been used in selecting parameters for further
analysis in the study:

1, The candidate parameter shculd be relatively
impertant to Marad, CG, or both,

2, The candidate parameter should be expressible as
a trend, i.e., as time series data.

3. Historical data fcr the candidate parameter
should be reasonably available.

4. The final list shculd include apprcximately 12

parameters.

To satisfy Criteria 1 and 4, parameters were
tentatively selected as summarized in Appendix B, Table
B-3, by considering the seven candidates higha2st-ranked by
MarAd and by CG. (The distribution ¢f candidate parameter
weights may be seen in Appendix B, Figure B-1l.)
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TABLE 2-3
PARAMETER IMPORTANCE ESTIMATES
MARITIME ADMINISTRATION RESPONSES

MEAN NORMALIZED RESPONSES BY THE CROUP OF 5 RESPONDENTS MEAN STANDARD
SCORE DEV  RANK

@1 190: TRAFFIC CONTROL AND PILOTAGE 0.03874 0.18052 10
’Q 210: SHIPBOARD NAVIGATION (VOYAGE DURATION, 0.03298 0.01%544 18
PORT=TO~PORT)

3 220: COLLISION/GROUNDING AVOIDANCE 0.05074 0.14512 4
4 240: COMMUNICATIONS 0.03971 0.01040 9
§ 270: TRAINING OF SHIP PERSONNEL 0.02448 0.00976 26

(TRAINING COSTS)
’6 250: LICENSING/CERTIFICATION OF 0,01913 0.01869 29
SHIP PERSONNEL
7 290: SHIP MANNING LEVELS 0.03538 0.01470 14

&8 300: SHIP OPERATING COSTS 0.06072 0.01467 2

9 320: SPECIALIZATION OF SHIP TYPES 0.03584 0.01611 13

P10 350A: REGISTRY, OWNERSHIP AND CERTIFICATION OF SHIPS 0.06622 0.04199 1

(U.S. FLEET)
11 3508: REGISTRY, OWNERSHIP AND CERTIFICATION OF SHIPS 0.02652 0.01120 24
(FLAGS OF CONVENIENCE (FOC})
12 370: HULL FEATURES 0.00802 0.00551 33
13 390A: CONSTRUCTION TECHNOLOGIES 0.05753 0.01852 3
(SHIPBUILDING PRODUCTIVITY)
14 3908: CONSTRUCTION TECHNOLOGIES 0.03355 0.00679 16
(AGE OF U.S. FLEET)
P15 400: SHIP CONSTRUCTION, GENERAL 0.04489 0.02217 6
16 410A: SHIP PRCPULSION 0.03783 0.01479 11
(TYPE OF PLANT)
P17 410B: SHIP PROPULSION 0.04736 0.006l11 S
(FUEL CONSUMPTION)
18 410C: SHIP PROPULSION 0.02407 0.0138y 27
(HORSEPOWER)
P19 420: SHIP SIZE 0.04099 0.02321 8
%27 430: SHIP MANEUVERASILITY 0.02770 0.01935 23
21 440: SHIP DESIGNS, GENERAL 0.02857 0.03111 22 i
22 490A: INTERMODAL CARGO MOVEMENT 0.03625 0.01551 12
(CONTAINERIZATION)
23 490B: INTERMGDAL CARGO MOVEMENT 0.01753 0.00752 31
(LIGHTERING ACTIVITY)
24 490C: INTERMODAL CARGO MOVEMENT 0.01820 0.01954 30
(PIPELINES)
25 520: CARGO HANDLING, SHIP 0.02927 0.02582 21
26 530: CARGO HANDLING, TERMINAL 0.03302 0.01729 17
27 540: PORT FACILITIES, GENERAL 0.03036 0.01769 19 ’
# 28 550: SHIP TURN-AROUND TIME 6.04295 0.01594 7 ’
!
29 560: HARBOR/CHANNEL IMPROVEMENT 0.03527 0.04160 15 :
# 30 570: HARBOR/CHANNEL/TERMINAL TRAFFIC 0.02162 0.01604 2b ?
(TRAFFIC DENSITY) i
31 6UVA: POKT/TERMAINAL PCRSONNEL, GENERAL 0.02541 0.02293 25
(NUMBER OF PORT WOKKERS)
32 600B: POKT/TERMIUAL PERSONNEL, GENERAL 0.03025 0.01ysl 20
(PRODUCTIVITY)
33 610A: PORT/TERMINAL PERSONNEL: TRAINING AND 0.01029 0.00394 32
QUALIFICATION (TRAINING) ‘
34 6)1UB: PORT/TERMINAL PCRSOUHEL: TRAINING AND 0.00527 0.00249 34
QUALIFICATION (LICENSING/CERTIFICATION)
2-8




TABLE 2-4
PARAMETER IMPORTANCE ESTIMATES

COAST GUARD RESPONSES

MEAN NORMALIZED RESPONSES BY THE GROUP OF 11 RESPONDENTS

Pl
'Y
P3
4
5
P6
"
P8
9
$10
11
12
13
14
P15
16
P17
18
P19
$ 20
21
22
23
24
25
26
27
®28
29
%30
31
32
33
M

190: TRAFFIC CONTROL AND PILOTAGE

210: SHIPBOARD NAVIGATION (VOYAGE DURATION,
PORT~-TO-PORT)
220: COLLISION/GROUNDING AVOIDANCE

240: COMMUNICATIONS

270: TRAINING OF SHIP PERSONNEL
(TRAINING COSTS)

280: LICENSING/CERTIFICATION OF
SHIP PERSONNEL

290: SHIP MANNING LEVELS

300: SHIP OPERATING COSTS
320: SPECIALIZATION OF SHIP TYPES

350A: REGISTRY, OWNERSHIP AND CERTIFICATION OF SHIPS
(U.S. FLEET)

350B: REGISTRY, OWNERSHIP AND CERTIFICATION OF SHIPS
(PLAGS OF CONVENIENCE (FOC))

370: HULL FEATURES

390A: CONSTRUCTION TECHNOLOGIES
(SHIPBUILDING PRODUCTIVITY)
390B: CONSTRUCTICN TECHNOLOGIES
(AGE OF U.S. FLEET)

400: SHIP CONSTRUCTION, GENERAL

410A: SHIP PROPULSION
(TYPE OF PLANT)

410B: SHIP PROPULSION
{FUEL CONSUMPTION)
410C: SHIP PROFULSION
(HORSEPOWER)

420: SHIP SIZE

430: SHIP MANEUVERABILITY
440: SHIP DESIGNS, GENERAL

490A: INTERMODAL CARGO MOVEMENT
(CONTAINERIZATION)

490B: INTERMODAL CARGO MOVEMENT
(LIGHTERING ACTIVITY)

490C: INTERMODAL CARGO MOVEMENT
(PIPELINES)

$20: CARGO HANDLING, SHIP

530: CARGO HANDLING, TERMINAL
540: PORT FACILITIES, GENERAL
$50: SHIP TURN-AROUND TIME

560: HARBOR/CHANNEL IMPROVEMENT

570: HARBOR/CHANNEL/TERMINAL TRAFFIC
(TRAFFIC DENSITY)
600A: PORT/TERMINAL PERSONNEL, GENERAL
(NUMBER OF PORT WORKERS)
600B: PORT/TERMINAL PERSONNEL, GENERAL
{PRODUCTIVITY)
610A: PORT/TERMINAL PEKSONNEL: TRAINING AND
QUALIFICATION (TRAINING)
610B: PORT/TERMINAL PERSONNEL: TRATNING AND
QUALIFICATION (LICENSING/CERTIFICATION)

-9

MEAN
SCORE

0.06216
0.05228
0.09627
0.06149
0.04131
0.05038
0.04502
0.03776
0.03371
0.04377
0.0286"
0.03851
0.08937
0.03574
0.03242
0.02620
0.03517
0.02252
0.04576
0.05190
0.03671
0.03457
0.03146
0.04001
0.04764
0.04744
0.02816
0.01974
0.037174
0.08968
0.00841
0.01071
0.02041
0.02335

STANDARD

DEV  RANK

0.02659
0.04294
U.07582
0.07991
0.09520
0.04459
0.06498
0.30390
0.08587
0.23698
0.13165
0.10411
0.89724
0.11392
0.10522
0.07962
0.16098
0.05466
0.04423
0.05028
0.03074
0.15840
0.07115
0.18063
0.16523
0.20344
0.05670
0.06838
0.05586
0.1102)
0.02870
0.05453
0.06793
0.08582

W =

14

20
24
28
21
30

19
22
25
15

10
27
32
18

34
33
31
29




{ TABLE 2-5
PARAMETER IMPORTANCE ESTIMATES

COMBINED MARAD/COAST GUARD RESPOWNSES

MEAN NORMALIZED RESPONSES BY THE GROUP OF 21 RESPONDENTS MEAN STANDARD
SCORE DEV  RANK

1 190: TRAFFIC CONTROL AND PILOTAGE 0.07231 0.19501 5
&2 210: SHIPBOARD NAVIGATION (VOYAGE DURATION, 0.04294 0.02900 13
PORT-TO-PORT)
&3 220: COLLISION/GROUNDING AVOIDANCE 0.09095 0.18147 3
4 240: COMMUNICATIONS 0.04923 0.04072 &
§ 270: TRAINING OF SHIP PERSONNEL 0.03176 0.04188 26
(TRAINING COSTS)
6 280: LICENSING/CERTIFICATION OF 0.03690 0.04119 22
SHIP PERSONNEL
7 290: SHIP MANNING LEVELS 0.03967 0.03764 18
8 300: SHIP OPERATING COSTS 0.10564 0.66482 1
9 320: SPECIALIZATION OF SHIP TYPES 0.03812 0.06357 19
%10 350A: REGISTRY, OWNERSKIP AND CERTIFICATION OF SHIP3 0.08318 0.33356 4
(U.S. FLEET)
11 350B: REGISTRY, OWNERSHIP AND CERTIFICATION CF 3H.PS 0.03405 0.09206 24
{FLAGS OF CONVENIENCE (FOC))
12 370: HULL FEATURES 0.02033 0.063631 32
13 390A: CONSTRUCTION TECHNOLOGIES 0.10550 0.51717 2
(SHIPBUILDING PRODUCTIVITY)
14 3908: CONSTRUCTION TECHNOLOGIES 0.03969 0.076%7 17
(AGE OF U.S. FLEET)
P15 400: SHIP CONSTRUCTION, GENERAL 0.04783 0.11088 9
16 410A: SHIP PROPULSION 0.03990 0,08844 16
(TYPE OF PLANT)
P17 4108: SHIP PROPULSION 0.06096 0.18828 6
(FUEL CONSUMPTION)
18 410C: SHIP PROPULSION 0.02491 0.04034 29
(HORSEPOWER)
P19 420: SHIP SIZE 0.04266 0.03185 14
%20 430: SHIP MANEUVERABILITY 0.04010 0.03448 15
2] 440: SHIP DESIGNS, GENERAL 0.03201 0.02952 25
22 490A: INTERAODAL CARGO MOVEMENT 0.04562 0.12989 11
(CONTAINERIZATION)
23 490B: INTERHODAL CARGO MOVEMENT 0.02332 0.03027 31
(LIGHTERING ACTIVITY)
24 490C: INTERMODAL CARGO MOVEMENT 0.02558 0.05775 28
(PIPELINES)
25 520: CARGO HANDLING, SHIP 0.03708 0.07288 21
26 530: CARGO HANDLING, TERMINAL 0.04351 0.10018 12
27 S40: PORT FACILITIES, GENERAL 0.03042 0.04210 27
# 28 550: SHIP TURN-AROUND TIME 0.04728 0.14294 10
29 560: HARBOR/CHANNEL IMPROVEMENT 0.03489 0.04324 23
30 ST0: HARBOR/CHANNEL/TER4INAL TRAFFIC 0.05722 0.07602 ?
(TRAFFIC DENSITY)
31 600A: PORT/TEKAINAL PERSONNEL, GENERAL 0.02376 0.08%564 30
(NUMBER OF PORT WUHKEH3)
32 6003: PORT/TERMINAL PERSOUNEL, GENERAL 0.03793 0.2078Y 20
(PRODUCTIVITY)
33 61UA: POKT/TERMINAL PERSONNEL: TRAINING AND 0.01523 0,02628 33
QUALIFICATION (TRAINING)
34 610D: PORT/TLRMINAL FPERSORNEL: TAINING AND 0.01204 0.02392 34

QUALIFICATION (LICENSING/CULRTIFICATION)
2-10




It was subsequently found that most of the candidates
also satisfied Criteria 2 and 3. Candidates 240
(Communications) and 390A (Construction Technologies:
Shipbuilding Productivity) gave trouble, however. The
Parameter Generation Workshop indicated interest primarily
in short range (ship-to-ship, voice) communications. As a
result of the Vessel Bridge-to-Bridge Radiotelephone Act of
1871 (PL 92-63), virtually all commercial vessels are
required to have VHF capability. Since 99.71% of active
marine radiotelephone station licenses had VHF allocations
by October 1979,3 this trend is no longer very interesting.
There is probably gome relationship between VHF capability
and the incidence of collisions, but no quantifiable time
series data could be found.

Shipbuilding productivity, as measured by compensated
gross registered tonnage (CGRT) per average monthly ship
construction employment, was investigated. (CGRT attempts
to standardize the measure of effort required to build
ships of different types and sizes). However, this ratio,
applied to 1970-1978 data, varied so wildly (21.2 to 42.7)
that its validity was suspect, corroborating earlier MarAd
findings that "No method for its [shipbuilding
productivity] accurate measurement has been found, nor has
one been devised."4

Since Candidates 240 and 390A did not satisfy all
criteria, a second selection was made. This second
selection consisted of the eight candidates highest-ranked
by MarAd and by CG, thereby adding Candidates 280
(Licensing/Certification of Ship Personnel) and 420 (Ship
Size) to the initial list. By deleting Candidates 240 and
390A, a final list of 12 parameters which satisfied all
selection criteria was obtained (see Table 2-6).

Up to this point the parameters had been stated in
descriptive but imprecise terms. More precise parameter
statements have evolved during the quantification process
{which is discussed in detail in Appendices F-Q), and are
given in Chapter 4.
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TABLE 2-6

FINAL PARAMETER LIST

Traffic Contrecl and Pilctage (Parameter 1990)

Shipbocard Navigation (Voyage Duration, Pert-to-Peort)
(Parameter 210)

Collision/Greunding Avecidance (Parameter 220)
Licensing/Certification of Ship Perscnnel (Parameter 280)
Ship Operating Costs (Parameter 300)

Registry, Ownership and Certification of Ships (U.S. Fleet)
(Parameter 350A)

Ship Construction, General (Parameter 400)

Ship Propulsion (Fuel Consumption) (Parameter 410B)
Ship Size (Parameter 420)

Ship Maneuverability (Parameter 430)

Ship Turn-Around Time (Parameter 550)

Barbor/Channel/Terminal Traffic (Traffic Density)
(Parameter 570)

2-12




2.4 Summary

The parameter generation and selection process began
by eliciting a long list of items of importance about
future merchant ships/fleets from MarAd/CG participants,

The list was reviewed, sorted, and aggregated under a ;
shorter list of subject headings. High level subjects were
then reserved for consideration with the scenarios (Chapter
3); the remaining, merchant fleet-oriented subjects
(candidate parameters) were referred again to MarAd/CG
participants for estimates of relative importance, and
those candidates which satisfied the selection criteria
have been adopted as the parameters. These 12 parameters
collectively describe and characterize the future merchant
fleet for the purposes of this study.
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2.

FOOTNOTES FOR CHAPTER 2

See References A-4 through A-7, A-19, A-20.

The summary importance estimates have been prcduced on
the assumpticn that the group respcenses for each
parameter shculd apprecximate a two~parameter
log-normal distributicn, i.e., that the distributicon
is unimcdal and postively skew with a minimum value cf
zerc (since minimum impertance estimates greater than
zero were required cof the respondents)., While a normal
distribution might have been selected, skewness 1is
apparent in the results (since mean sccres are
frequently less than 4 or 5 times the standard
deviation), hence a lcg-normal distributicn appears to
be appropriate, although no statistical tests have
been applied. See Reference F-10.

Reference F-~11.

References B-21 and B-22,
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CHAPTER 3
SCENARIO SUMMARIES

3.1 1Introduction and Overview

Having identified merchant fleet parameters to be
investigated in Chapter 2, the future conditiocns which
would affect them were then postulated. To do this the
three alternative future ‘scenarios (Resource Allocation,
Hardship, Expansive Growth) developed in the antecedent
studyl were employed. Each scenario represents a plausibie
chain of future developments and internally consistent
relationships. The scenarios differ or diverge according to
the themes suggested by their titles. None of the scenarics
is an extrapolation of recent history. In a sense the
scenarios delineate three extreme courses of future
history. Actual developments may wend a course in the
middle ground amcng these extremes.

Descriptions of the three scenarics are presented in
this chapter. The original scenarios have been extended to
2005 (from 2000) and slightly modified to address those
aspects of particular relevance to merchant fleets.
Fundamental assumptions are given in Table 3-1. Charts and
tables describing some of the important trends are also
included at the end of the chapter. Many events have been
considered in the development of the scenarics, and their
occurrence or non-occurrence may be inferred from the
scenario descriptions., In addition, a number of explicit
merchant fleet-related events (Table 3-2) have been woven
into the scenarios.

Each description concludes with a list of Major
Problem Areas (MPAs) which succinctly summarize the
scenario. Although two or more scenarios may imply socme of
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TABLE 3-1

FUNDAMENTAL SCENARIO ASSUMPTIONS

Characteristics Rescurce Allccaticn

Population Moderate (2.1 births

Grewth per woman)

Gross Moderate (3.4 percent

Naticnal averaje annual grewth

Product rate)

Growth

Sovernment Substantial requla-

Role tion for planned
growth

Umwbwmt Mcderate (6.5

Rate percent

Raw Materials

Internaticnal
Relations

Bmphasis on domestic
sources and conser-
vation

After a pericd of
retrenchment, the
United States
provides a stabiliz-
ing influence in

the last half of

the period

High (2.7 births
per woman)

Low (1.9 percent
averaje annual
growth rate)

Ineffective and
incapable of any
sustained mlicy
direction

Very high (9
parcent)

Limited explcita=-
ticn of demestic
resources

The United States
is isclaticnist
and fortress—-like

Expansive Grcwth

Low (1.7 births
per woman

High (4.9 percent

averaje annual
growth rate)

Little contrel,

favoring a
laissez faire
economy

Low (6 percent)

Full exploita-
ticn of demestic
resources

The United States
is a deminant
world power

*Five percent is assumed to be the unemployment rate at full employment.




TABLE 3-2

MARITIME EVENTS CONSIDERED

1. Waterborne transpcrt develops a sharp competitive
edge in the domestic transport of ncn-perishable bulk
items,

2, Rebating in scme ferm is permitted,

3. American carriers, ports and harbors are plagued by

terrcrists or pirates,

4. Numbers of jebs decline in traditional maritime
¢occupations,

5. LNG terminal building prcgram ccntinues te expand.

6. Soviet merchant marine triples its carriage in the
U.S,. liner trades,

7. There is a major initiative from business or
government {cr becth) to revitalize U.S. shipping
and/or shipbuilding.

8. There is a global slump in the shipbuilding industry.

9. One or more American carriers declares bankruptcy.

10. Operating subsidies are increased tc¢ cover up to 100%
of fcreign levels,

11. U.S. liner trade conferences remain open.

12. Carriers are permitted to ccmpete on the basis of
rates as well as service, schedules,

13, Requlatory powers of the Federal Maritime Cemmission
are expanded.

14, Limitations on subsidized lines are relaxed.

15. User taxes are applied toc shipping, other forms cf
surface transportaticn.

16. U.S., Navy embarks on major building program tc
achieve numerical supericrity over the Scviets in its
nhon-carrier fleet,

17. Year-rcund shipping becomes feasible on the Great
Lakes.
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the same MPAs, this is not generally the case because the
scenario themes are so different. Each scenarioc is
therefore described by a unique set of MPAs which could
affect the parameters. Chapter 4 analyzes the MPA
influences on the parameters.

3.2 Summary of the Rescurce Allocaticn Scenario

3.2.1 Resource Allocaticn: 1980-1985. The background
scenario assumes a majocr commitment to a federally

coordinated effort to assist resource allocaticn and
economic development, The emphasis is on moderaticn in
energy use and the rate of eccnomic growth and on
cooperation among business, government and the citizenry.
Urban revitalization and individual self-realization are
also elements in the scenario. The new policies create some
problems for the U.,S. in its relaticns with a number of
developing countries and with the European Community.
Concern over global resocurce scarcities provides the basis
for much of the conflict between the developing countries
and the advanced industrial nations.

In the maritime environment, the 1980s cpen with
continuing slumps in the shipbuilding industry and
persistent problems within the American shipping industry,
which is plagued with high costs, labor disputes and tough
competition from state-supported carriers. At the same
time, conflict over the regulation of the conferences
continues between the Federal Maritime Commission and the
Justice Department.

Against this background, in the early 1980s the U.S.
formulates a new maritime policy, which is characterized by
a strong bias tcward federal regulation and a continuing
concern about possible antitrust violations. The new peolicy
fincludes open conferences, prohibition of rebates, a
strengthened Federal Maritime Commission, competiticn on
the basis of rates within the conferences, increased
ceilings on operating and construction subsidies, and a
somewhat greater permissiveness in allowing subsidized
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ships to operate in the foreign-tc~foreign trades at least
on a temporary basis.

There is relatively little immediate relief derived
from the new pclicy, primarily because of the heavy demands
being made on existing federal funds by other elements cf

§ the resource alleccation pslicy. Internaticnally, the cften
. strained relations between the U.S. and its trading
partners d¢ little to aid the U.S. shipping industry. In
spite of numercus rearrangements which cccur in
internaticnal trade patterns during this pericd, the net

effect on U.S. flag ships is relatively slight. Domestic

development of resources serves to increase dcmestic
waterberne traffic, however, and intensify the demand for
port and harbor development. The shipyards remain
depressed, labor unrest prevails, and the federal
government finally initiates a retraining prcgram aimed at
enhancing the flexibility of the maritime labor force.

In sum, by 1985 the United States has a new maritime
policy, but the maritime industries have as yet experienced
little relief. The naticnal preoccupaticn with rescurce
management and urban development has left little time cr
funds for addressing the special problems c¢f the maritime
industries.

3.2.2 Resource Allccaticn: 1985-2005. During this period

the econcmy seems to be running smcocthly, although the |
country has develcped a certain dependence on federally
planned initiatives. Coordinated planning is benefiting
business and municipal gecvernments and helping to provide
the naticn with a well-ccordinated transportation system,
supported by an advanced telecocmmunications system. The
national success with resource allccation is gradually
restoring the U.S. to its former precminence in world
politics, as the U.S. is viewed as a model for developed
country resource manajdement. This pericd witnesses a steady
improvement in the relaticnships between develcped and

developing ccuntries and the formulation ¢f a united




developed-country policy on petrcleum development, which
effectively reduces the power of OPEC,

The smooth functioning of the national eccnomy after
1985 enables the Congress to turn its attention to
previously neglected problem areas, including the state of
the U.S. merchant marine, At this time the federal
government allocates increased subsidy funds and alsc

comnits itself toc substantially increasing the size of the
Navy. Both of these policies have an immediate impact on
the U.S. shipyards, which find themselves deluged with
orders. The new orders, however, bring tc the surface some
of the underlying tensions within the shipbuilding
industry, and new agreements, which call for stepped-up
automation of the yards and retraining programs for
superfluous workers, are worked out among the yards, the
affected unions, and the federal government.

In general, the merchant marine is prospering, though
subsidized ships in particular still find it difficult to
compete in many instences. As the U.S. takes the lead in
recognizing Third Woerld claims for more equitable price
levels for non~renewable resources, there are often
side-effects, including the negotiation of bilateral
agreements and the opening ¢f new markets to U.S. goods,
that increase the trade share of U.S. flag ships.

Domestically, the shipping industry cocntinues to enjoy
an enhanced competitive position as the waterborne mode is
favored for the shipment of raw materials and hazardous
substances. As shipping levels increase in every sector of
waterborne trade, the demands for port development, harbor
improvement, and the creation of deepwater ports place a
heavy burden on available funding sources.

3.2.3 Major Problem Areas. Table 3-3 is a concise list of

Major Problem Areas arising in Scenario R. These MPAs were
identified in the antecedent study? which serves as a basis

for this more detailed analysis.




TABLE 3-3
MAJOR PROBLEM AREAS IN THE RESOURCE ALLOCATION SCENARIO
1. Generally depressed U.S. shipbuilding industry, some
recovery after 1990.

2. Conflicts betwe2en the navy and the merchant marine
over utilizaticn of available shipbuilding capacity.

3. Shortajge ¢f funds for ccnstructicn subsidies, eases
somewhat after 1990,

4, Sshifting trade routes, demand for fleet flexibility,

5. Upward cost pressures on building, labor, safety,
energy (averaging 4-5% a year).

6. Lagging port develcpment (including deepwater)
because of resistance or lack of funds.

7. Security problems in foreign ports, especially in the
1980s.

8. Unemployment in the traditional maritime trades
because of depressed trade in the 1980s.

9. Concentration of liner traffic in a small number of
major ports.

10. Growth in the non-liner trades.

11. Increased demand for waterborne transport of
energy-raw materials domestically.

12, Heavy demand on waterborne me¢de for transportation of
hazardous cargo.

13, Demand for increased use of alternative fuels in
waterborne shipping.

14, Demand for rapid, extensive introduction of
automation and computer-ccntrclled production
procedures and use of advanced design in the
shipbuilding industry.

15, Demand for intermodal cocrdination.




3.3 Summary of Hardship Scenario
3.3.1 Hardship Scenario: 1980-1985, 1In this background
scenaric, the eccncmic problems ¢f the late 1970s persist

into the early 1980s. Procblems cf reconciling rescurce
demands and supplies, rising inflation and lew eccncmic
growth remain as neither the public nor the private sectocr
seems capable of ccping with the gathering crisis.

Government initiatives, though usually inadesquate cr
even ccunter-prcductive, keep government spending high,
Industry, on the other hand, finds itself facing capital
shortages and crippling strikes, Recurrent scarcities of
raw materials lead the government to attempt energy and
rescurce rationing by 1985, but this only compounds the
ecencmic disorientatiocn. As unemployment ccntinues to be
high, the public's demands for jcbs thwart the prcgress ot
autcmaticn, All mcdes of transpcrtaticn are strained tc the
limit as revenues prove inadequate tc meet maintenance and
capital needs.

Internaticnally, the U.S. becomes increasingly
isolationist during the early 1980s. U,S, capacity fecr
effective acticn in international relations is reduced by
dcmestic sccial unrest and eccnomic stagnaticn, even as the
military capabilities and diplcmatic and econcmic influence
of America's adversaries are increasing., American relaticns
with traditicnal trading partners amcng the develcped
countries are strained.

Althcugh by the early 1930s the prcblems of the
maritime industries are of majcr propcrtions, with mortgage
defaults, overtonnaging, and high unemplcyment ccmmen,
neither the public nor the private sectocr seems capable c¢f
providing relief, The federal agencies primarily ccncerned
with the requlatiicn of the maritime industries seem almost
totally immersed in internal struggles for ccentrel cf
maritime pclicy. Just as the carriers and shippers blame
their troubles on the federal government, the agencies

blame the carriers themselves fcr overtcnnaging and ascribe
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industry losses to poocr management, ineffective planning
and general inefficiency. Plecemeal legislation attempted
by the Congress to relieve scme of the most serious
problems merely exacerbates the difficulties,

As bilateral agreements prcliferate in international
trade, the U.S. is frequently the loser. The U.S. finds

i itself frozen out of many markets and left with little
leverage for negotiating equal access agreements fcr
American carriers. At the same time, ccntinued dependence
on imported cil and on transshipping imports from the
Caribbean lead tc¢ increasing port congestion in scme gulf
ports. Despite the féct that domestic trade fails to reach
anticipated levels, delays are frequent and intermodal |
ccnnections difficult at best. Smaller ships and smaller
ports gain new importance in the coastwise trade.
Insufficient funds for port development and other
maritime-related industries impede efforts toc retrain the
growing ranks of unemployed maritime workers.

3.3.2 Hardship: 1985-2005. Follcwing years of slujgish

growth, the eccnecmy is hit by a serious recession in the
early 1990s., Increased government spending fails tc provide
the spark needed tc bring the recovery of private industry.
Unemployment, inflation and popular discontent are growing
apace, Capital shortages persist, as does lagging
technolcgical development. Energy and raw materials
shortages, municipal bankruptcies, and the raising of

prohibitive barriers against U.S, exports all preoccupy the
government. Unfcrtunately, nc consensus on appropriate
domestic eccncmic policy apears to exist.

Because of detericrating ecencmic conditions at home, i
the federal gcvernment is forced to play an enlarged role '4
in the management of the transportation system.,
Nationalization of all public interstate transportation
occurs in the mid-1990s. Multi-state regicnal authorities

are used to further intermcdal ccordinaticn.




The general decline of the U.S., and its withdrawal or
exclusion from major world markets depresses internaticnal
trade and investment, The dollar is no longer the major
international currency. Internaticnal ccoperative efforts
dwindle to a low unprecedented in mcdern times,

In spite of spasmodic efferts to improve the American
share of U.S. waterbecrne fcreign trade through cargo
preferences, the lack of a unified policy initiative
actually results in a declining share of trade being
carried in U.S. bottcems. The port and harbor facilities of
the U.S. are progressively detericrating, again in the face
of insufficient funds and a lack of concerted effecrt to
overcome deficiencies, American shipyards, unable to
compete for orders despite existing subsidies, are closing
down. By the late 1980s, American foreign trade,
particularly exports, is considerably short of projected
levels, and the total dependence of the U.S. on foreign
carriers seems the likely outcome of converging trends.

After mcre sporadic legislation again fails to
alleviate the problems of the merchant marine, it finally
becomes the first of the transport elements to be
nationalized in the mid-1990s. Although this marks the
beginning of a desperate effort to upgrade the oceangoing
transportation system, funds remain limited. Efforts are
made to institute automation in shipbuilding and plans are
laid to begin updating the aging merchant fleet.
Nationalization dces not benefit the inland waterway
system, Since the railrcads are in more immediate need of
upgrading, available funds are channeled to them rather
than to the waterway system. Generally no great improvaement
is in sight,

3.3.3 Major Problem Areas. Table 3-4 i{s a ccncise list of

Major Problem Areas arising in Scenario H. These MPAs were
fdentified in the antecedent study? which serves as a basis
for this more detailed analysis.
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10.
11.
12,

13.

TABLE 3-4
MAJOR PROBLEM AREAS IN THE HARDSHIP SCENARIO
Prolonged depression in the U.S. shipbuflding
industry results in aging U.S. merchant fleet.

Severe capital shortages in all areas (R&D, ports,
shippingy, etc.).

Deteriorated/ccngested pcrt and harbor facilities;
inadequate port develcpment, including LNG,
deepwater.

Depressed trade levels, both import/expcrt and
dcmestic.

Pocrly cccrdinated intermcdal networks,
Growing significance c¢f the small port leads tc
strong demand for RoRos, small break-bulk carriers in

the coastal trades.

Persistent unemployment in traditicnal maritime
trades leads to labor oppesition to autcmaticn.

Severe energy problems, including rising energy
costs, raticning, uncertain sources of supply.

Security prcblems at U.S. dccks, shipyards, harbors.
Security problems at fcreign ports.

Growing dependence c¢n foreijn carriers.,

Fluctuating levels c¢f military preference cargo.

Diplcmatic preblems over U.S. maritime and econcmic
policies.
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3.4 Summary cf the Expansive Grewth Scenario
3.4.1 Expansive Grcwth: 1980-1985. The background

scenario is one of ccnfident free enterprise and relatively

rapid economic growth. The role of government is a
supportive one. Funds for research and develcpment are
expanded as the nation renews its confidence in :
technologiéal innovation to solve many of the naticn's |
problems, Production of demestic resources of energy is
expanded, At the same time, the decentralization prccess
continues as the suburbs proliferate, placing special
demands on the mass transportation networks,
Internationally, U.S. pclicy is noticeably imperialistic,
as short-term self-interest increasingly defines the
relationship of the U.S. with other countries.

By 1980, the depression in the shipbuilding industry,

the sliding share of foreign trade enjoyed by the U.S. flaqg
fleet, and ccntinuing conflict over regulation have made it
clear that the time fcr reevaluation of the status cf the
American merchant marine is at hand. In reaffirming the
national commitment to the existence ¢f a merchant marine,
the federal government accepts the idea of long-term
financial support fecr the industry. Congress enacts
legislaticn permitting clcsed conferences, pocling amcng
U.S. carriers, tying devices and a degree of self-pclicing,
at the same time empowering the Federal Maritime Commission
to establish "reasonable" rate limits. Rates are to be
based on the actual ccst of transport; restrictions on
dividends that can be paid by subsidized carriers will be
eliminated., Unsubsidized carriers will qualify for general
tax advantages and will ccntinue to enjoy cargo preference
and socmewhat greater flexibility in trade. The new
legislaticn also includes minimum crew size goals. Efforts
will be made tc alleviate the prcblems of the American
shipyards by expanding available R&D funds and the
Construction Differential Subsidy.
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Although U,.S., efforts to expand expoert trade do not
meet with immediate success, ongcing efforts to establish
bilateral agreements with a number of suppliers cf raw
materials lead to shipping agreements favcrable to U.S.
flag ships. The U.S. alsc¢ moves tc prctect its access to
foreiqgn supplies by encouraging the expansicn ¢f the fleet
of dry bulk carriers and supertankers and the rapid
completion of the necessary deepwater ports to handle the
supertankers,

During this period a number c¢f problems are develcping
which affect the ports. Decentralization of industry and
population increcases the demand for efficient intermcdal
networks. Ports are becoming increasingly cengested. At the
request of affected businesses, the U.S. undertakes a study
to determine how best to marshal the necessary effocrts for
upgrading the port system. Internally, the demand for the
waterborne mode for transporting raw materials and energy
and various hazardous substances grcws rapidly.

3.4.2 Expansive Growth: 1985-20065, Decmestically, the

American economy is bcoming, as private sectcr initiatives,
supported by federal cooperation, lead to high rates of
growth. There is a high demand for labcr and for all types
of transportation. Energy requirements are also high, but
delivery systems are adequate and supplies are no problem.
Internaticnally, the U.S. continues its imperialistic
policies and beccmes more and more distrusted, even as
trade continues to grow. Terrorism becomes an ever-present
problem.

As the U.S. opts for affluence and pursues policies
that increasingly isolate it from its allies, the naticn
comes tc view the merchant marine as a vital industry,
designed to serve American business and the larger national
interest. Because of this definition, the merchant marine
is treated in a much different way frcm mest other major
American businesses, It continues to be subject to a

substantial amount of control, though this is mere because
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major export businesses demand it than because of a strong
regulatory posture on the part of the federal government,
By the end of the century the shipping industry is
relatively profitable. A policy of expanding both the naval
and merchant fleets maintains U.S. shipyards operating at
capacity levels.

Automation increases rapidly in the shipyards; workers
in the traditional maritime industries are found new jobs
in related industries. Because of the growing problem of
terrorism, however, crew sizes cannot be reduced as
drastically as planned. Domestic shipping is thriving,
though both trucks and railroads are more competitive than
previously. Both security requirements and competition
complicate efficient intermodal coordination. Port and
harbor development appears to be keeping pace with demand.
3.4.3 Major Problem Areas. Table 3-5 is a concise list of

Major Problem Areas arising in Scenario E. These MPAs were
identified in the antecedent study? which serves as a basis
for this more detailed analysis.
3.5 Key Trends

The following pages contain the tabular and graphic
displays of key trends utilized in constructing the
original scenarios. Trend titles are listed below for ease
of reference.

Table Figure
3-6 3-1 Total U.S. Population Including Armed
Forces Overseas
3-7 3-2 Gross National Product of the United
States
3-8 3-3 U.S. Inflation Rate
3-9 3-4 Index of Industrial Production
3-10 3-5 U.S. Business Expenditures for New Plant
and Equipment
3-11 3-6 Total Government (Federal, State, Local)

Expenditures as a Percentage of Gross
National Product
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9.
10.

11.

12.

13,

TABLE 3-5

MAJOR PROBLEM AREAS IN THE EXPANSIVE GROWTH SCENARIO

Strong demand for technologically advanced ship
designs.

Need to be able tc import energy and raw materials in
U.S. ships (supertankers, dry bulk carriers).

Demand for port development, redesign, including
deepwater pcrts, LNG terminals.

Soaring energy costs lead to demand for
nuclear-powered vessels.

Need for improvement of intermcdal systems spurred by
decentralizaticn of industry and population and
increased competiticn amcng major modes of demestic
transport.

Rapid growth in demand fecr demestic, including Great
Lakes, waterborne transpcrtation.

Shifting trade routes, import patterns, but overall
strong growth in volume,.

Overlapping agency jurisdicticns in ports and
harbors.

Security prcblems in foreign ports.

Security problems in U.S. ports and offshore
installations.

Heavy demand on existing shipyards frcm both naval
and merchant marine crders.

Increased demand for ccnvertibility of skills in the
maritime industry labor force.

Diplomatic difficulties over U.S. maritime and
econcmic policies,
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3-13

3-14

3-15

Total Labor Force Participation Rate

Ratio of Domestic Production of Crude 0il
and Natural Gas Liquids to Domestic Demand
for Refined Products

Foreign Waterborne Commerce of the United
States

Fraction of U..S. Waterborne Foreign Trade
Carried in U.S. Ships (Imports and Exports
by Tonnage for all Services)
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U.S. Department of Commerce. Bureau of Economic Analysis. Business

Statistics, Government Printing Office,

TOTAL U.S.

1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963

1980
1985
1990
1995
2000
2005

March,

U.S. President. Economic Report of the President; Transmitted to

1978.

TABLE 3-6

POPULATION INCLUDING ARMED FORCES OVERSEAS

(Millions)

HISTORICAL DATA

152.3
154.9
157.6
160.2
163.0
165.9
168.9
172.0
174.9
177.8
180.7
183.7
186.5
189.2

1964
1965
1966
1967
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978

PROJECTED DATA

224
234
244
253
262
272

SCENARIO
H

228
241
253
271
287
301

SOURCE 1

1977. Washington, D.C.:

SOURCE 2

191.9
194.3
196.6
198.7
202.7
204.9
207.1
208.8
210.4
211.9
213.6
215.1
216.9
218.5

220
227
232
239
245
250

the Congress January 1979. Washington, D.C.:

Oftice,

1979,
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FIGURE 3-1. TOTAL U.S. POPULATION INCLUDING ARMED FORCES OVERSEAS

3-18

e hm e een e - - e NS




r"—'"—'——————"_——'—'“:“‘

TABLE 3-7

GROSS NATIONAL PRODUCT OF THE UNITED STATES
(CONSTANT 1978 DOLLARS)

(Billions)

HISTORICAL DATA

19590 811.4 1955 1408.2
1951 876.8 19565 1492.1
1952 910.3 1967 1532.7
1953 945.7 1968 1599.7
1954 933.4 1959 1640.8
1955 995.9 1970 1635.0
1955 1017.2 1971 1683.7
1957 1035.6 1972 1781.1
1958 1033.5 1973 1878.4
1959 1095.7 1974 1852.2
1950 1120.6 1975 1828.6
1961 1148.8 1976 1933.2
1962 1215.14 1977 2027.0
1963 1263.4 1978 2105.7
1964 1329.8

PROJECTED DATA

SCENARIO
R H E
1980 1900.0 1750.0 1950.0
1985 2300.0 2000.0 2400.0
1990 2740.0 2170.0 3300.0
1995 3170.0 2330.0 4200.0
2000 3600.0 2500.0 5100.0
2005 4040.0 2670.0 6010.0

Figures were calculated from constant 1972 dollars using a conver-
sion factor of 1.5209.

SOURCE

U.S. President. Economic Report of the President; Transmitted to
the Congress January 1979, Washington, D.C.: Governmant Printing
Office, 1979.
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FIGURE 3-2. GROSS NATIONAL PRODUCT OF THE UNITED STATES
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TABLE 3-8

U.S. INFLATION RATE
(ANNUAL CHANGE IN GNP PRICE DEFLATOR)

(Percent)

HISTORICAL DATA

1930 -2,2 1947 11.7 1964 1.4
1931 -9.5 1948 5.9 1965 0.4
1932 -10.0 1949 -0.6 1966 4.7
1933 -2.2 1950 1.1 1967 1.2
1934 7.3 1951 7.0 1968 4.6
1935 0.5 1952 2.1 1969 5.0
1936 0.5 1953 1.0 1970 5.4
1937 4,2 1954 1.5 1971 5.0
1938 -1.5 1955 1.7 1972 4.1
1939 -1.5 1955 3.2 1973 5.9
1940 1.5 1957 3.5 1974 9.6
1941 7.6 1958 2.7 1975 9.6
1942 12.3 1959 1.6 1976 5.3
1943 7.1 1960 1.8 1977 5.8
1944 2.7 1951 1.3 1978 7.4
1945 2.3 1962 1.1
1946 11.9 1963 1.5
PROJECTED DATA
SCENARIO
R H E R H E
1980 7.0 9.0 5.0 1995 3.5 9.0 5.0
1985 7.0 9.0 5.0 2000 3.5 9.0 5.0
1990 7.0 9.0 5.0 2005 3.5 9.0 5.0

Data before 1955, based on the GNP of 1958, and data for 1965-1977,
based on the GNP of 1972, has been converted to 1978 as a base year
using conversion factors of 222.2 and 152.1, respectively.

SOURCE 1

U.S. Department of Commerce. Bureau of the Census. Statistical Ab-
stracts of the United States., Washington, D.C.: Government Printing
Office, annual.

SOURCZE 2

U.S. Department of Commerce, Bureau of the Census, Historical Stat-
istics of the United States, Colonial Times to 1970, Bicentennial
Edition, pt. 1. Washington, D.C.: Government Printing Office, 1975.
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TABLE 3-9
INDEX OF INDUSTRIAL PRODUCTION

(Index (1967 = 100))

HISTORICAL DATA

1950 44.9 1965 89.8
1951 48.7 1956 97.8
1952 50.6 1967 100.0
1953 54.8 1968 105,3
1954 51.9 1969 111.1
1955 58.5 1970 107.8
1956 61.1 1971 109.6
1957 61.9 1972 119.7
1958 57.9 1973 129.8
1959 64.8 1974 129.3
19560 65.2 1975 117.8
1961 66.7 1976 129.8
1952 72.2 1977 137.1
1963 76.5 1978 145.1
19564 81.7

PROJECTED DATA

SCENARIO i
R R E
1980 152.0 141.0 160.0
1985 188.0 163.0 202.0
1990 227.0 178.0 285.0
1995 267.0 191.0 368.0
2000 308.0 204.0 448.0
2005 346.0 218.0 528.0 *
;
SOURCE

U.S. Department of Commerce. Bureau of Economic Analysis. Business
Statistics, 1977. Washington, D.C.: Government Printing Office,
March, 1973,
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TABLE 3

-10

U.S. BUSINESS EXPENDITURES FOR NEW PLANT AND EQUIPHMENT

1950
1955
1960
1955
1965
1967
1958
1969
1970

1980
1985
1990
1995
2000
2005

(Billions of dcllars)

HISTORICAL DATA

20.21
29.53
36.75
54.42
63.51
65.47
67.76
75.56
79.71

1971
1972
1973
1974
1975
1976
1977
1978
1979

PROJECTED DATA

R

150.00
187.00
222.00
2560.00
298.00
332.00

SCENARIO
H

139.00
164.00
178.00
190.00
201.00
214.00

81.21
88.44
99.74
112.40
112.78
120.49
135.80
153.82
173.33

157.00
200.00
278,00
355.00
431.00
510.00

Data exclude expenditures of agricultural business, professicnals,
institutions, and real estate firms, and current acccunt cutlays.

U.S. Department ¢f Commerce.

Office, annual.

SOURCE

Bureau ¢f the Census.
stracts ¢f the United States. Washingten, D.C.: Government Printlng
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TABLE 3-11

TOTAL GOVERNMENT (FEDERAL, STATE, LOCAL) EXPENDITURES !
AS A PERCENTAGE OF GROSS NATIC..AL PRODUCT g

(Percent)

HISTORICAL DATA

1950 21.0 1960 26.0 1970 31.7
1951 23.9 1951 28.4 1971 32.0
1952 27.0 1962 28.4 1972 31.6
1953 27.7 1963 28.2 1973 30.9
1954 26.4 1954 27.7 1974 32.4
1955 24.5 1965 27.2 1975 34.8
1956 24.8 1966 28.3 1976 33.4
1957 26.0 1967 30.4 1977 32.9
1958 28.4 1968 30.9 1978 32.4
1959 26.9 1969 360.5

PROJECTED DATA

SCENARIO
R H E
1980 38.5 38.5 38.5
1985 42,0 42.0 38.0
1990 47.0 47.0 40.0
1995 52.0 52.0 43.2
2000 57.0 57.0 46.0
2005 62.0 62.0 48.9

Calculated by dividing total government expenditures by GNP,

SOURCE 1

U.S. Department of Commerce. Bureau of Economic Analysis. Business
Statistics, 1977. washington, D.C.: Government Printing Office,
March, 1978,

SOURCE 2

U.S. President. Economic Report of the President; Transmitted to
the Congress January 1979. Washington, D.C.: Government Printing
Office, 1979,
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TOTAL LABOR FORCE PARTICIPATION RATE

TABLE 3-12

(Percent)

HISTORICAL DATA

1950 59.9 1953 59.6
1951 60.4 1954 59.6
1952 60.4 1965 59.7
1953 60.2 1966 60.1
1954 60.0 1967 60.6
1955 60.4 1968 60.7
1955 61.0 1969 61.1
1957 60.6 1970 61.3
1958 60.4 1971 61.0
1959 60,2 1972 61.0
1960 60.2 1973 61.4
19561 60.2 1974 61.8
19562 59.7 1975 61.8
PROJECTED DATA
SCENARIO
R H E
1980 50.4 59.8 62.1 '
1935 60.6 58.5 64.5
1990 61.0 58.4 65.5
1995 61.2 57.9 66.2
2000 61.3 57.2 66.8
2005 61.4 57.0 67.0
{
SOURCE
U.S. Department of Labor. Bureau of Labor Statistics. Employment
and Earnings, Vol, 23, No. 3., Washington, D.C.: Government Printing !
ot fice, September 1976. ;
l
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TABLE 3-13

RATIO OF DOMESTIC PRODUCTION OF CRUDE OIL AND NATURAL GAS LIQUIDS
TO DOMESTIC DEMAND FOR REFINED PRODUCTS

(Percent)

HISTORICAL DATA

1950 91.4 1964 79.5
1951 95.7 1965 78,2
1952 94.4 1965 79.2
1953 93.6 1957 8l1.3
1954 90.6 1968 79.2
1955 89.5 1969 76.6
1956 90.6 1970 76.9
1957 90.5 1971 73.4
1958 82.4 1972 68.4
1959 83.2 1973 63.4
1960 8l1.2 1974 62.8
19561 81.9 1975 61.5
1962 80.2 1976 55.9
1963 80.4

PROJECTED DATA

SCENARIO
R H E
1980 59.5 53.0 58.0
1985 58.0 45.0 55.0
1990 50.7 38.0 48.0
1995 43.2 31.0 41.0
2000 36.0 24.0 34.0
2005 28.5 17.0 27,0

Tdlculated by dividing crude petroleum production, natural gas plant
liquids, and crude petroleum and unfinished oils imported by total
product demand.

SOURCE

U.S. Department of Commerce. Bureau of Economic Analysis. Business
Statistics, 1977. washington, D.C.: Government Printing Office,
March, 1978,
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TABLE 3-14

FOREIGN WATERBORNE COYMERCE OF THE UNITED STATES

(Millions of short tons)

HISTORICAL DATA

1955 443,7 1972 630.0

1955 471.4 1973 767.4

1967 465.0 1974 764.1

1968 508.0 1975 748.7 i
1959 521.3 1976 856.0

1970 581.0 1977 935.3 |
1971 565.0

PROJECTED DATA

SCENARIO
R H E
1380 970.0 970.0 970.0
1985 1090.0 870.0 1200.0
1990 1210.0 780.0 15590.0
1995 1380,0 710.0 1960.0
2000 1590.0 650.0 2520.0
2005 1900.0 580.0 3220.0

Data provided to the Maritime Administration by the U.S. Army Corps
of Engineers.

SOURCE 1

U.S. Department of Commerce. Maritime Administration. Domestic |
Waterborne Commerce of the United States 1965-1972. Washington,
D.C.: Government Printing Office, 1973.

SOURCE 2

U.S. Department of Commerce. Maritime Administration. Domestic
Waterborne Commerce of the United States 1973-1977. Washington,
D.C.: Government Printing Office, 1979.
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TABLE 3-15

FRACTION OF U,S. WATERBORNE FOREIGN TRADE CARRIED IN U.S. SHiPS
(IMPORTS AND EXPORTS BY TONNAGE FOR ALL SERVICES)

(Percent)

HISTORICAL DATA

1955 20.7 1957 5.3
1857 17.6 1958 6.0
1958 12.2 1959 4.6
1959 10.2 1970 5.3
1960 11.1 1971 5.3
1951 9.7 1972 4.6
1952 10.0 1873 6.3
1953 9.2 1974 6.5
1954 9.2 1975 5.1
1965 7.5 1976 4.8
1955 5.7 1977 4.5

PROJECTED DATA

SCENARIO
R H E

1980 4.5 4.5 4.5
1985 4.6 4.0 5.2 |
1990 4.7 3.3 6.0
1995 4.8 2.7 7.0
2000 4.9 2.2 8.0
2005 5.0 2.0 8.9

SOURCE '

U.S. Department of Commerce. Maritime Administration. United States
Oceanborne Foreign Trade Routes. Washington, D.C.: Government
Printing Office, October 1979,
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CHAPTER 4
PARAMETER PROJECTIONS

4.1 Introduction

The purpose of Chapter 4 is to present the parameter
projections for each of the three scenarios and to describe
briefly the factors supporting each of these projections.

The process of quantifying the parameters (fully
described in Appendices F through Q) has frequently
required that a parameter be expressed in terms of several
variables or constituent elements. A list of the parameters
and their principal constituent elements is given in Table
4-1. The parameters are arranged in a logical and useful
fashion, from general to specific.

At the conclusion of the study for MarAd, on which
this analysis is based, a number of Major Problem Areas
(MPA) were identified. In evaluating the selected
parameters, FI considered the impacts and implications of
the trends and problems emerging from the Maritime
Scenarios on the parameters. Tables 4~2 through 4-4
summarize the impacts of Major Problem Areas on parameters
for each of the three scenarios in cross-relevance
matrices. A "1" at any intersection implies that MPA i
would affect parameter j. In making this judgment it was
often necessary to consider not the parameter, but one or
more of its constituent elements. A discussion of the MPA-
parameter interactions is given for each parameter in the
paragraphs which follow. Parameter (or element) values have
then been adjusted or estimated based on these judgments.
The resulting projections are displayed graphically with
the discussion of each parameter.
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TABLE 4-1
LIST OF PARAMETERS AND PRINCIPAL CONSTITUENT ELEMENTS
Average DWT of Ships of All Types of 1000 GRT or More in
the World Fleet. (Parameter 420)*

° World Fleet DWT
o Number of Ships

Averaqe Stopping Distance for Tankers c¢f 6000 DAT or More.
(Parameter 430)

[ DWT/Displacement Ratic
o Power Plant Type

o Averaqge Tanker Length
o Averaqge Tanker DAT

Index of US Shipbuilding CTapability. (Parameter 400) t
o Number and Size of Shipways

DWT of the US Privately-cwned Merchant Fleet (Ships of 1000
GRT or More). (Parameter 350A)

° US Fleet DWT
° Number of Ships

Number of US Casualties (Collisions, Rammings, Groundings)
Per Thousand Ship Operating Days Per Year. (Parameter 220)

° Number of Ships in Casualties
o Number of Annual Operating Days

Index of Annual Port Time Per Round Trip. (Parameter 550)
Average Ship DWT

Cargo Handling Rates
o Delays by Trade Route Group

(o 2e]

Ratic of Speed ¢f Advance to Design Speed focr US
Privately-owned Merchant Ships of 1000 GRT or More.
(Parameter 210)

o Volume of Waterborne US Foreign Trade

) Portion of Trade Carried in US Ships

o Effective Trade Route Distance

[ Fleet Carrying Capacity

° Number c¢f Annual At-sea Days

() Ship Design Speed ’

|

] . . |
Paramcter numbers are codings for computer catalcging ﬁ
and have no other significance,
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Index of US Merchant Ship Daily Fuel Consumption,
(Parameter 410B)

©
(o]
©

Averange Ship DWT

Specific Fuel Consumption, Diesel/Turbine
Number of Annual Operating Days: At Sea, In
Port

Index of US Merchant Ship Daily Operating Cost.
(Parameter 300)

Fuel Cost

Personnel Cost

Supply and Other Costs
Maintenance Cost

Insurance Cost

Number and DAT of US Ships

0O00O0CO0OO

US Merchant Marine Licenses and Documents Issued.
(Parameter 2830)

° Number Issued

Index of Marine Traffic Density for Selected US Ports.
(Parameter 570)

o Number of Vessel Transits
() Active Port Area
° Volume of Trade Handled

Growth of US Vessel Traffic Management Systems (Based on a
20-Port Sample)., (Parameter 190)

° Number of VTSs
° Number of TSSs
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4.2 Average DWT of Ships of All Types of 1000 GRT or
More 1n the World Fleet (Parameter #420)

4,2.1 Introduction. This parameter is a measure of the

size of world merchant ships. Over the last two decades,
the average DWT (fleet DWT/number of ships) has risen
steadily, and rapidly in the 1970s. To determine the
average DWT of the world fleet it was necessary to
determine the DWT of the world fleet and the number of
ships in that fleet. Projections of the average DWT in each
scenario are shown in Table 4-5 and Figure 4-1. Details are
contained in Appendix F.

4.2.2 Projection in Scenario R. Scenario R average DWT is

postulated to show slow growth as a result of modest
increases in US foreign trade; toward the end of the period
both US foreign trade and average DWT are projected to
rise.

4.2.3 Projection in Scenario H. Trade is depressed in

Scenario H, particularly oil trade. This should result in a
reduction in the number of the largest ships in the fleet
(tankers), hence a marked reduction in average DWT.

4.2.4 Projection in Scenario E. The projection for

Scenario E is simply a straight line which results in a
doubling of the 1977 average DWT by 2005 in an expanding
trade situation.

4.3 Average Storping Distance for Tankers of 6000 DWT
or More (Parameter #430)

4.3.1 Introduction. With the advent of very large ships

the time and sea room necessary to execute simple maneuvers
(such as stopping and turning) have increased to the point
where the safety o vessels, large and not-so-large, has
become a major concern of the mariner. This parameter
focuses on 2 worst-case situation, namely bringing a large,
fully laden ship to a stop from its design speed. A tanker
has been chosen since they are the largest ships and
requisite data are available. In order to evaluate this

parameter and develop projections, several constituent
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AVERAGE DEADWEIGHT TONNAGE OF ALL SHIPS

1939
1946
1951
1953
1955
1955
1957
195¢
1959
1950
19351
1962

1980
19385
1990
1995
2000
2005

Data as of 31 December except 1939

(Thousands of long tons)

TABLE 4-5

OF 1000 GRT OR MORE IN THE
WORLD FLEET (TOTAL DWT/TOTAL NJMBER OF SYHIPS)

HISTORICAL DATA

6.30
7.97
8.11
8.31
8.58
8.77
9.04
9.32
9,65
9.93
10.17
10.40

1965
1967
1958
1959
1970
1971
1972
1973
1974
1975
1976
1977

PROJECTED DATA

30.00
32.00
34.00
356.00
40.00
45.00

SCENARIO

H

30.00
31.00
30.00
28.00
25.00
20.00

(1 September)

12.60
13.32
14.11
15.20
16.37
17.61
19.02
20.67
22.42
24.33
25.71
26.61

30.00
35.00
40.00
45,00
50.00
55.00

and 1946 (30 June).

Excludes ships operating exclusively on the Great Lakes and Inland
Warerways and Special Types such as Channel Ships, Icebrcakers,
Cable Ships, etc., and merchant ships owned by any military force.

carrnent of Commerce,

SOURCE

Maritime Administration. Merchant
¢ +r»a uwsrld, Washington, D.C.: Government Printing OLfice,
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TABLE 4-6

AVERAGE STOPPING DISTANCE FOR TANKERS OF 6003 DWT OR MORE

(Feet)

HISTORICAL DATA

1972 7280 1976 8277
1973 7499 1977 8504
1974 7725 1978 8592
1975 8003

PROJECTED DATA

SCENARIO
R H E
1980 9125 9125 9125
1985 9259 9259 9974
1990 9480 9480 11003
1995 9753 9753 11756
2000 10022 10022 12705
2005 10215 10215 13474

Developed from average tanker DWT and length, and projections of
stopping distance per ship length. A weighted average of motor and
steam propelled ships is calculated.

SOURCE 1

The Tanker Register. London: H. Clarkson & Co., Ltd., annual.

SOURCE 2

Blackman, A. W. U.S. Ocean Shipping Technoloqgy Forecast and Assess-
ment. Vol. III: State of Maritime Technology. Raport prepared for
the Maritime Administration. East Hartford, Conn.: United Aircraft
Research Laboratories, July 1974,
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elements were considered including: DWT/displacement ratio,
power plant type, average tanker length and average tanker
DWT. The stopping distance is calculated for historical
data, for 1980, and at subsequent five-year intervals for
each scenario, using appropriate values of average DWT and
length, for both motor and turbine-powered ships. An

average, weighted by the percentages of motor or
turbine~powered ships, is plotted in Table 4-6 and Figure
4-2 for each scenario. (Note that the details of
calculating the value of this parameter are explained more
fully in Appendix G).

4.3.2 Projection in Scenario R. Under Scenario R, the

value of this parameter is expected to increase very
gradually over the period. In Scenario R, lagging port and
offshore terminal development could inhibit transit of US
waters by the largest tankers. Energy would continue to be
a worldwide concern, although its impact on stopping
distance would be minimal since most foreign tankers are
driven by slow or medium speed diesel engines, which are
relatively efficient compared to steam turbine plants.
Coal-fired or nuclear plants could be introduced, but
because of the reduced backing power of turbine plants,
stopping distance would increase.

4.3.3 Projection in Scenario H. In Scenario H this

parameter is projected to rise very gradually as well. The

same conditions noted in the discussion of the projection

in Scenario R are significant under Scenario H, but here

they are aggravated, in the United States if not elsewhere,

by a lack of capital with which to implement the changes.

4.3.4 Projection in Scenario E. 1In concert with the i

assumptions in Scenario E, average stopping distance would
increase very rapidly. Under Scenario E there is sufficient i
capital, several US deepwater ports to accommodate large
ships, and a strong demand for technologically advanced

designs. These conditions, collectively, support a
continued increase in average stopping distance. However,

4-12




new ship designs, which could include ducted or
contra-rotating propellers (either of which would result in
a 7-12% decrease in stopping distance), or emergency
devices (side flaps, bow ducts, or drogues), would reduce
stopping distances dramatically.

4.4 1Index of Shipbuilding Capability (Parameter 400)

4.4.1 Introduction. Shipbuilding capability was examined

because it can impose constraints on the ability to replace
and/or expand the commercial as well as the naval fleet. To
develop an analysis of this parameter the number and size
of US shipways was examined. Since it was not feasible to
include all US shipyards, an estimate of shipbuilding is

given for major US shipyards. (A major shipyard is defined
as one having at least one building position with the
capability to accommodate a minimum ship size of 475 feet
length overall and a beam of 68 feet). Projections of this i
parameter are included in Table 4-7 and Figure 4-3; details
are given in Appendix H.

4.4.2 Projection in Scenario R. In Scenario R,

shipbuilding capability is expected to decline until the
mid-80s, and to increase at a moderate rate from 1990 on.
In Scenario R the shipbuilding industry is generally
depressed (although there is some recovery after 1990) due i
to a shortage of funds for construction subsidies coupled
with generally rising costs. There is an increased demand (
for waterborne transport of energy and other raw materials
domestically and a heavy demand on the waterborne mode for
transportation of hazardous cargo. The combined demands for

domestic carriers (barges and small ships), ocean-going
ships, and new naval vessels result in conflicts over

available shipbuilding capacity. I

4.4.3 Projection in Scenario H. US shipbuilding

capability exhibits a steady decline throughout the period.
Scenario H is characterized by a prolonged depression in ﬂ

the US shipbuilding industry which results in very little
ship construction. Severe capital shortages in all areas




TABLE 4-7
INDEX OF U.S., SHIPBUILDING CAPABILITY

(Index (1974 = 100))

HISTORICAL DATA

1973 106.1 1977 103.5
1974 100.0 1978 102.8
1975 95.8 1979 89.4
1976 96.9

PROJECTED DATA

SCENARIO
R H E
1980 94.0 94.0 94.0
1985 82.0 79.0 105.0
1930 87.0 58.0 124.0
1995 93.0 58.0 155,0
2000 122.0 54.0 182.0
2005 135.0 50.0 200.0

Index is applicable to commercial shipyards having facilities to
build vessels 475 by 68 feet or larger. A composite, average of rel-
atives index is given based on the number of ships of 3 types (510-
foot container ship, 600-foot dry bulk carrier, or 920-foot tanker)
which could be built concurrently, weighted by the percentaje of
each ship type constructed in U.S. yards in the 1970-1978 period.

SOURCE 1

U.S. Department of Commerce, Maritime Administration, Report on
Survey of U.S. Shipbuilding and Repair Facilities. Washington,
D.C.: Government Printing Office, annual.

SOURCE 2

U.S. Department of Commerce, Maritime Administration, U.S. Merchant
Marine Data Shect, monthly.
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aggravate the shipbuilders' plight. These hard times result
in a steady erosion of shipbuilding capability as
facilities are dismantled and the land given over to other
uses.

4.4.4 Projection in Scenario E. As with other industries,

shipbuilding enjoys significant, steady growth under
Scenario E. Supertanker and dry bulk carrier construction
booms in the effort to import raw materials in US bottoms.
Demands for vessels employed in the domestic trades grow
rapidly. Naval construction, too, keeps the orderbooks at
consistently high levels,
4.5 DWT of the US Privately-Owned Merchant Fleet

(Ships of 1000 GRT or More) (Parameter 350A)
4.5.1 1Introduction. This parameter is the fundamental

measure of US fleet size used in the study. To develop this
parameter, FI looked at the constituent elements: US Fleet
DWT and the number of ships. Projections are presented in
Table 4-8 and Figure 4-4 and described below. Appendix I
contains a more detailed description of the calculations
and projections of this parameter.

4.5.2 Projection in Scenario R. The DWT of the US
privately owned merchant fleet is expected to remain static

until after 1990 when moderate growth begins. By 2005 fleet
DWT is expected to reach nearly 21 million tons, a 20%
increase over the 1977 level. A number of factors support
this projection. Shipbuilding is depressed in Scenario R
and there is a shortage of funds for construction
subsidies, particularly early in the period. The inflation
rate is approximately 7%. Throughout the period there is a
heavy demand on the waterborne mode for transportation of
hazardous cargoes and an increased demand for waterborne
transport of energy-raw materials domestically. There is
also a demand for intermodal coordination of transportation
systems. These factors support a fleet which gradually
increases in numbers and an opting to add large ships to
the fleet.

4-16




TABLE 4-8

DEADWEIGHT TONNAGE OF U.,S, PRIVATELY-OWNED MERCHANT FLEET
(INCLUDES SHIPS OF ALL TYPES OF 1000 GRT OR MORE)

(Millions of long tons)

HISTORICAL DATA

19556 13.54 1953 15.35
1957 13.13 1959 15.45
1958 13.43 1970 14.41
1959 13.98 1971 13.89
1950 14.09 1972 13.64
1951 14,10 1973 13.72
1962 14.57 1974 14.45
1955 14.65 1975 15.03
1965 14,96 1976 16.02
1967 15,12 1977 17.32

PROJECTED DATA

SCENARIO
R H E
1980 19.00 19.00 16.00
1985 19.00 18.19 20.70
1990 19.00 16.60 22.50
1995 19.30 15.90 24.20
2000 20.00 15.38 25.90
2005 20.70 14.84 25.90

Data as of 31 December. Excludes ships operating exclusively on the
Great Lakes and Inland Waterways and Special Types such as Channel

Ships, Icebreakers, Cable Ships, etc., and merchant ships owned by

any military force.

SOURCE

U.S. Department of Commerce. Maritime Administration. Merchant
Fleets of the World. washington, D.C.: Government Printing Jffice,
annual,
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4.5.3 Projection in Scenario H. 1In Scenario H, fleet DWT
declines steadily (to 85% of the 1977 level) as the most

ancient vessels are retired, usually without replacement.

Scenario H is devastating to the merchant fleet., Its
average age increases rapidly because of the prolonged
depression of the shipbuilding industry. Growing dependence
on foreign carriers results. With depressed trade levels,
intermodal network coordination suffers, although there is
a strong demand for RoRo and small break-bulk carriers in
the coastal service as small ports acquire a larger share
of foreign and domestic trade. These conditions result in
shipbuilding which is limited to construction of small
vessels, repair and conversion.

4.5.4 Projection in Scenario E. A number of factors

converge in Scenario E to support a growth rate similar to
that experienced in the 1972-79 period. By the year 2005 a
50% increase in fleet DWT over 1977 is expected. The
expansionist spirit exemplified in Scenario E includes the
need for viable transportation systems to support economic
growth. This is manifested in a strong demand for
technologically advanced ship designs and the need to
improve intermodal systems to serve decentralized industry
and population. There is increased competition among major
domestic transport modes and rapid growth in demand for
domestic, including Great Lakes, waterborne transportation.
The need to be able to import energy and other raw
materials in US ships spurs construction of supertankers
and dry bulk carriers. These conditions are reflected in
the growth curve for DWT,

4.6 Number of US Casualties (Collisions, Rammings,

Groundings) Per Thousand Ship Operating Days Per
Year (pParameter Z22Z0)

4.6.1 Introduction. This parameter is intended to gauge

the casualty rate for US ships to be inferred from the
scenarios. It is dependent upon the number and total
deadweight tonnage of US ships, the quantity of US foreign
trade (and the portion carried in US ships), and the
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TABLE 4-9

CASUALTY RATE FOR U.S. COMMERCIAL VESSELS
i (COLLISIONS, RAMMINGS, AND GROUNDINGS)

{See comment below)

HISTORICAL DATA

1959 1.117 1969 2.202
1960 1.180 1970 2.184
1961 1.266 1971 2.127
1962 0.756 1972 1.895
1963 1.031 1973 1.961
1964 1.469 1974 2.083
1965 1.556 1975 2,062
1966 1.583 1976 2.048
1967 1.677 1977 2.158
1968 1.902 1978 2.399

PROJECTED DATA

SCENARIO
R H E
1980 2.250 2.250 2.250
1985 2.170 2.350 2.270
1990 2.090 2.500 2.190
1995 2.000 2.630 2.020
2000 1.910 2.740 1.740
2005 1.800 2.850 1.440 ;

Data tabulate number of ships involved in casualties per thousand

ship operating days per year. Based on U.S. commercial vessel cas-

ualties investigated by Coast Guard Marine Inspectors where physical

damage to property exceeded $1500. Casualties to barges and commer-

cial and recreational motorboats are not included. All U.S. ships of

100 GRT or more are included except sailing vessels and non-propel- !
led craft, Based on 337 operating days annually per ship in the pe-

riod 1955-59. This figure is increased by 2 days annually each suc-

ceeding 5-year period. Projections reflect scenario conditions,

SOURCE

Forecasting International, Ltd.
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average annual operational time available. An examination
of the casualty rate has implications for safety concerns,
insurance rates and a host of other factors to
marine-oriented organizations. Projections of the parameter
values are contained in Table 4-9 and Figure 4-5; details
are given in Appendix J.

4.6.2 Projections in Scenario R. Under the conditions of

Scenario R, the ship casualty rate is expected to decline
only gradually. Scenario R envisages increased foreign
trade and concentration of liner trade in a small number of
major ports. There is also an increased demand for
waterborne transport of energy and other raw materials
domestically. As a result, traffic increases generally and
may become congested in liner ports. Port development and
the building of deepwater ports, however, lags the demand
imposed by foreign and domestic trade because of cost
pressures and other resistance. Consequently, navigation
and maneuvering conditions are not as free of hazards as
they might be.

4.6.3 Projection in Scenario H. The conditions in

Scenario H result in a significant increase in ship
casualty rates. Under Scenario H the aging US fleet
requires more and more maintenance, reducing operational
time. There is growing dependence on foreign carriers and
inadequate port development, including deepwater ports and
LNG terminals. Port and harbor facilities become
deteriorated and congestion increases, making maneuvering
hazardous. The growing significance of smaller ports leads

to a strong demand for RoRo and small break-bulk carriers
in the coastal trades. While the ocean-going fleet

diminishes in size, the domestic fleet of smaller ships
increases. This activity, combined with navigational and
maneuvering hazards, results in a steadily increasing
casualty rate for US ships.

4.6.4 Projection in Scenario E. The ship casualty rate

declines steadily in this scenario as the modern domestic




fleet grows in response to the demand for waterborne

trensportation. The average DWT of the ocean-going fleet
increases significantly as a result of the need to import
energy and raw materials in US bottoms. Harbors are
improved and deepwater ports are built to facilitate
transportation needs so that the casualty rate shows
notable improvement.
4,7 1Index of Annual Port Time Per Round Trip

(Parameter 550)
4,.7.1 1Introduction. This parameter is included as an

indication of efficiency; commercial efficiency will be
improved as the time a ship spends in port is reduced. This
parameter takes into account the sizes and types of ships
and their activities in port., Activities in port fall into
the "cargo-handling" and "additional"™ categories. Cargo
handling includes both loading and unloading; all other
activities which keep an operational ship in port are
termed "additional." Projections of this parameter are
shown in Table 4-10 and Figure 4-6 (see Appendix K for
details).

4.7.2 Projection in Scenario R. The effects of resource
management are evident under Scenario R and a dramatic

reduction in port time per round trip is projected. While
new ships are acquired slowly, because of a generally
depressed shipbuilding industry, those that are delivered
incorporate the latest cargo handling improvements. Harbors
are improved and deepwater ports are built, although
development lags demand because of a scarcity of funds and
other resistance. To satisfy demands for intermodal
coordination, improvements are concentrated in a small
number of major ports; traffic density increases and some
delays are experienced (in obtaining a berth, for instance)
as a result. Labor unrest and work slow-downs, occasioned
by significant unemployment in the maritime trades, tends
to cause loading/unloading and other delays. Outside the
United States port operations exhibit steady improvement,

4-23




TABLE 4-10

INDEX OF ANNUAL PORT TIME PER ROUND TRIP
FOR THE U.S. PRIVATELY-OWNED MERCHANT FLEET

{(Index (1974 = 100))

HISTORICAL DATA

1971 104.7 1974 100.0
1972 101.8 1975 100.4
1973 101.7 1976 98.9

PROJECTED DATA

SCENARIO
R H E
1989 93.4 93.4 93.4
1985 82.9 87.9 86.6
1990 76.1 83.0 83.7
1995 70.6 81.9 79.9
2000 56.2 79.4 76.7
2005 64.8 77.9 77.7

A composite, average of relatives index is given as an indication of
ship turn-around time in port. Estimates of cargo handling time and
additional port time have been developed using Temple, Barker and
Sloane methodology, U.S. foreign trade statistics for 1975, and U.S.
fleet composition (for ships of 1000 GRT or more).

SOURCE 1

Temple, Barker & Sloane, Inc. Merchant Fleet Forccast of Vessels in
U.S.-Foreign Trade. Vol. Il Final Renort, Report preparea for the
Maritime Administration. Wellesley Hdills, Mass.: Temple, Barker &
Sloane, Inc., January 2, 1978,

SOURCE 2

U.S. Department of Commerce., Maritime Administration. Merchant
Fleets of the World. Washington, D.C.: Government Printing Office,
annual,

4-24

-~ e ————

-—————-—-———*—-——-—J



HISTORY FORECAST

110

0

100 4 0000

Xm oZre

90 +

S ] \O =

80 -

70 1

[= NN

50 t

40 ¢+

30 ¢+

20 ¢

10 ¢

(<))
o
g
0 00 00 CC PP SO VOO P BOLOOL RPN L EEOPRS OO O NS RLEEON0E $0 00 SO S RO SE o.o‘oocioooo.o

e

0 e - b 4

1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 it

LEGEND: HISTORICAL DATA: O, SCENARIO PROJECTIONS: R: <, H: +, E: > I

ORIGIN: TABLE 4-10: SOURCE 1 (Chapter VIII) !
and SOURCE 2 (Issues for 1972-1976) i

FIGURE 4-6. INDEX OF ANNUAL PORT TIME PER ROUND TRIP L
FOR THE U.S. PRIVATELY-OWNED MERCHANT FLEET

4-25




but increases in cargo handling and additional time occur
as trade routes are shifted to resource-rich areas (such as
Africa and South America) with primitive port facilities.
The threat of terrorist attacks also causes delays in some
ports. In sum, Scenario R envisages a gradual reduction in
cargo handling and additional time achieved by coordinating
ship and port operations.

4.7.3 Projection in Scenario H. Under Scenario H the

recent trend toward reducing port time is reversed. In
Scenario H severe capital shortages contribute to a i
depressed shipbuilding industry (slowing introduction of

shipboard cargo handling improvements) and inadequate port

development which retarus pierside cargo handling

improvements and complicates intermodal coordination.

Smaller ports assume greater importance; delays incident to

the unaccustomed traffic sometimes result, although cargo

handling delays tend to be mitigated by the use of small

break-bulk and RoRo ships requiring less pierside support.

Persistent unemployment leads to opposition to automation

of cargo handling facilities. Security problems at home and

abroad contribute to delays. Uncertain erergy supplies also

result in delays (in bunkering, for irctance). Diplomatic

problems over US maritime and economic policies sometimes

result in delays to shipping.

4.7.4 Projection in Scenario E. 1In Scenario E, this {

parameter is expected to show substantial imprcvement until

late in the period when a slight deterioration is

experienced. Decentralization of industry and population,

which characterizes Scenario E, and increased competition

among major modes of domestic transport spur a need for

improvement of intermodal systems, and harbor and deepwater f

port development. There is also a heavy demand for advanced |

ship designs and a fleet capable of importirg energy and

other raw materials to feed the booming ccoromy. With a '
|

high volume of trade comes increased denand for domestic

waterborne transportation. Trade routes to areas exporting




raw materials (Africa, Southwest Asia, South America) carry
an increasing volume of trade. Security problems in US
ports and overlapping agency jurisdictions result in
shipping delays, as do security problems in foreign ports
and diplomatic difficulties over US maritime and economic
policies. The net effect on port time in Scenario E is
essentially a continuation of the recent historical trend.
Improvements tending to reduce port time are made but on an
ad hoc basis which frequently lags demand. Toward the end
of the period the impact of a significant bulk carrier
fleet calling at ports with primitive servicing facilities
(with resultant delays) may be seen as a rise in the index.
4.8 Ratio of Speed of Advance to Design Speed for US

Privately-owned Merchant Ships of 1000 GRT or More
(Parameter 210)

4.8.1 1Introduction. This parameter is intended to depict

changes in transit time (i.e., port-to-port time at sea)
independent of the routes taken or the distances involved.
Speed of advance (SOA) is the speed calculated by dividing
the distance traversed by the transit time. It is postulatd
that the efficiency of at-sea movement is diminished to the
extent that SOA is less than the ship's design speed, or
that the SOA/speed ratio is less than 1. The variables
involved in calculating the ratio are the volume of US
foreign trade, the portion of that trade carried in US
ships, effective trade route distance, fleet DWT and
carrying capacity, annual at-sea days available, and ship
design speed. Projections are presented in Table 4-11 and
Figure 4-7 and a detailed discussion of the parameter and
fts elements is provided in Appendix L.

4.8.2 Projection in Scenario R. Under the conditions

specified in Scenario R, the SOA/speed ratio is expected to
improve slowly. US foreign trade and the share carried in
US ships gradually rises in Scenario R. A large portion of
it {s energy and other raw materials. The volume of trade
shifts among the trade routes in the quest for resources,
There is growth in the non-liner trades and a demand for




RATIO OF SPEED OF ADVANCE TO DESIGN SPEED FOR U.S. PRIVATELY-OWNED

1971 0.34 1974 0.42
1972 0.33 1975 0.32
1973 0.40 1976 0.35

1980
1985
1990
1995
2000
2005

Speed of advance necessary to transport U.S. waterborne trade via
the U.S. privately-owned fleet is calculated using the carrying
capacity and operating time availability algorithms developed by
Temple, Barker and Sloane. Fleet composition, and U.S. trade volume
by trade route and trade route distances are taken from Maritime
Administration documents.

Temple, Barker & Sloane, Inc. Merchant Fleet Forecast of Vessels in
U.S.-Foreign Trade. Vol. II Final Report. Report prepared for the

————————————

TABLE 4-11

MERCHANT SHIPS OF 1000 GRT OR MORE

(Ratio)

HISTORICAL DATA

PROJECTED DATA

SCENARIO

R H E

0.36 0.36 0.36

0.40 0.27 0.47

0.42 0.22 0.55

0.47 0.16 0.69 |
0.56 0.12 0.80

0.63 0.11 0.96

SOURCE 1

Maritime Administration. Wellesley Hills, Mass.: Temple, Barker &
Sloane, Inc., January 2, 1978.

e e e

SOURCE 2

U.S. Department of Commerce. Maritime Administration., United States

Oceanborne Foreign Trade Routes. Washington, D.C.: Government

Printing Office, October 1979. 1
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fleet flexibility and intermodal coordination. There is

also a demand for increased use of alternative fuels for
ships. The shipbuilding industry is generally depressed so
that improvements in fleet carrying capacity, cargo
handling and speed progress slowly. This situation improves
somewhat toward the end of the period. Under these
conditions US foreign trade rises at about 2.7% per year
with 4-5% carried in US bottoms. Effective trade route
distance falls 22% while fleet carrying capacity drops and
then recovers. At-sea time increases about 4% by 2005; ship
speeds increase about 3% every five years. The resulting
SOA/speed ratio improves slowly.

4.8.3 Projection in Scenario H. In Scenario H, the

SOA/speed ratio is projected to decline substantially due
to a number of adverse factors. Trade is depressed in
Scenario H; foreign trade decreases at about 2% per year.
Intermodal networks are poorly coordinated. The
shipbuilding industry is also depressed, resulting in an
aging US fleet with diminishing carrying capacity. Average
ship speed increases (about 5% by 2005) as older (slower)
ships are retired. Fluctuating levels of military
preference cargoes also contribute to a reduction in the
portion of foreign trade carried in US ships (to 2% by
2005) and growing dependence on foreign carriers. Uncertain
sources of energy supplies affect the volume of trade and
trade route distances, and cause ships to sail at
economical (reduced) speeds. The trade situation is
complicated by security problems in US harbors and
diplomatic problems abroad over US maritime and economic
policies. Under these conditions the SOA/speed ratio
deteriorates to about half the 1980 value.

4.8.4 Projection in Scenario E. The conditions in

Scenario E are conducive to a rapid improvement in
SOA/speed ratio. In Scenario E, US foreign trade grows at
about 5% per year. The share carried in US ships rises to
nearly 9% and is limited by the fleet carrying capacity.
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The need to be able to import energy and other raw
materials in US bottoms is a major contributing factor.
Advanced ship designs significantly increase carrying
capacity and speed. Effective trade route distances are
also altered. Soaring energy costs lead to demand for
nuclear-powered ships which begin to be introduced late in
the period. Shipping operations are occasionally hampered
by diplomatic difficulties over US maritime and economic
policies. The net effect of these conditions is a rapid
rise in the SOA/speed ratio to its maximum limit.

4.9 Index of US Merchant Ship Daily Fuel Consumption
(Parameter 410B)

4.9.1 Introduction. Fuel has become the largest single

component in the cost of operating a ship, and to the
extent tnat fuel consumption can be reduced, cost can be
reduced. The measurement of daily fuel consumption of the
merchant fleet is developed considering three key
constituents: average ship DWT, specific fuel consumption
(diesel/turbine) and the number of annual operating days at
sea and in port. Projections of this parameter are shown in
Table 4-12 and Figure 4-8 and details are provided in
Appendix M.

4.9.2 Projection in Scenario R. Under the conditions

discussed below, the daily fuel consumption of the merchant
ship is expected to rise gradualy in Scenario R. A shortage
of construction subsidy funds and a generally depressed
shipbuilding industry in Scenario R result in a low ship
delivery rate. Growth in non-liner trades and an increased
demand for domestic waterborne transportation of hazardous
cargoes, energy and other raw materials collectively favor
smaller ships; average DWT increases very slowly,
especially early in the period. Although there is a demand
for energy conservation and increased use of alternative
fuels in waterborne shipping, the US fleet continues to lag
the world trend in adopting fuel-efficient diesel
powerplants. However, introduction of efficient gas turbine

—




TABLE 4-12

INDEX OF U.S. MERCHANT SHIP DAILY FUEL CONSUMPTION

(Index (1974 = 100))

HISTORICAL DATA

1970 107.2 1976 103.3
1971 103.6 1977 105.0
1974 103.0 1978 105.6

PROJECTED DATA

SCENARIO
R H E
1980 123,11 123.1 123.1
1985 130.5 126.9 143.0
1990 138.4 130.9 160.9
1995 146.4 134.8 178.7
20090 155,.7 138.7 198.4
2005 164.1 141.5 216.9

A composite, average of relatives index is given. The index accounts
for daily fuel usage (at sea and in port) of steam-driven general
cargo ships, bulk carriers and tankers of 1000 GRT or more, Average
DWT, and fleet size and composition are considered.

SOURCE 1

U.S. Department of Commerce., Maritime Administration. Estimated
Vessel Operating Expenses. Washington, D.C.: Government Printing
Otfice, annual.

SOURCE 2

U.S. Department of Commerce. Maritime Administration. Merchant
Fleets of the World. Washington, D.C.: Government Printing Office,
annual.
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plants begins late in the period. An aging fleet and growth
in the non-liner trades tend to increase the time a ship
spends in port, thereby reducing average daily fuel
consumption. On the other hand, upward cost pressures on
energy, lagging port development and intermodal
coordination, and concentration of liner traffic in a small
number of major ports tend to increase at-sea time and fuel
consumption. Combined, the index shows a slow, steady
increase.

4.9.3 Projection in Scenario H. Due to several factors

the index of fuel consumption is expected to rise very
slowly in Scenario H. Under Scenario H, a prolonged
depression in the shipbuilding industry results in few new
ships so that the fleet specific fuel consumption remains
essentially static. The average DWT slowly rises as older,
smaller ships are retired. The few fleet additions favor
small break-bulk and RoRo vessels to serve small ports,
which are growing in significance, particularly in the
coastal trade. Poorly coordinated intermodal networks also
favor ships of the smaller sizes and tend to increase time
in port. Deteriorated port facilities and severe energy
problems, including fuel scarcity, as well as the growing
maintenance requirements associated with an aging fleet
also tend to increase port time and reduce fuel
consumption. Diplomatic problems over US maritime and
economic policies sometimes delay arrivals or departures or
require vessel re~routing, with unpredictable influences on
fuel consumption. The net effect of these conditions is a
very slow rise in the index.

4.9.4 Projection in Scenario E. Under Scenario E there

are many influences which tend to result in higher fuel
consumption. The strong demand for technologically advanced

designs and the need to import energy and other raw
materials in US ships favor larger, faster ships with

improved cargo handling equipment. Improvements in
intermodal systems and port facilities, and establishment
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of deepwater ports reduce port time. Soaring energy costs
lead to more efficient power plants (gas turbine, slow
speed diesel, and late in the period, nuclear). Security
problems at home and abroad and diplomatic difficulties
over US maritime and economic policies sometimes result in
increases in port time, sometimes in re-routing, with
opposite effects on fuel consumption. Taken together,
however, the index rises rapidly under these influences.
4.10 Index of US Merchant Ship Daily Operating Cost
(Parameter 300)
4.10.1 Introduction. Operating costs are a key factor in

evaluating the profitability and economic viability of the
US merchant fleet. Relative operating costs for the nominal
US, privately-owned merchant ship of 1000 GRT or more have
been developed considering the following cost categories:
fuel, personnel, subsistence, supply, maintenance and
repair, insurance and other costs. Projections are shown in
Table 4~13 and Figure 4-9 on the basis of current dollars
(i.e., including an allowance for inflation) while Table
4-14 and Figure 4-10 shows these projections in constant
(1978) dollars. More detailed discussions of the
calculations involved are included in Appendix N.

4.10.2 Projection in Scenario R. Due to conditions

outlined below, operating costs are projected to rise
moderately throughout the period. Although there is a
demand for increased use of alternative fuels for ships in
Scenario R, introduction or increased application of coal,
diesel, or gas turbine power plants into the fleet is
inhibited until late in the period by a generally depressed
shipbuilding industry. Introduction of automated systems
aboard ship is also inhibited for this reason and because
significant unemployment, due to sluggish trade, induces
resistance to automation by organized maritime labor.
Maintenance costs slowly rise with the advancing age of the
fleet, and insurance costs fall. In addition to
inflationary pressures (6-7% annual rate, diminishing later
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TABLE 4-13

INDEX OF U.S. MERCHANT SHIP DAILY OPERATING COSTS
(IN CURRENT DOLLARS)

(Index (1974 = 100))

HISTORICAL DATA

1970 71.5 1976 105.0
1971 73.5 1977 112.9
% 1974 100.0

] PROJECTED DATA

SCENARIO
R H E
1980 143.6 143.6 143.6
1985 211.3 250.5 212.8
1990 304.1 428.5 307.6
1995 367.6 735.4 461.4
2000 445.6 1255.2 693.8
2005 538.6 2138.4 1041.4

A composite, average of relatives index is given., The index accounts
for fuel, personnel, supply, maintenance, insurance and other costs
for general cargo ships, bulk carriers and tankers of 1000 GRT or
more. Average DWT, fleet size and composition are considered, Fuel
oll prices at New York are used.

SOURCE 1

U.S. Department of Commerce. Maritime Administration, Estimated
Vessel Operating Expenses, Washington, D.C.: Government Printing
Office, annual.

SOURCE 2

U.S. Department of Commerce. Maritime Administration, Merchant
Fleets of the World. Washington, D.C.: Government Printing Office,
annual.
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TABLE 4-14

INDEX OF U.S. MERCHANT SHIP DAILY OPERATING COSTS
(IN CONSTANT 1978 DOLLARS)

(Index (1974 = 100))

HISTORICAL DATA

1970 56.3 1976 122.2
1971 60.7 1977 139.8
1974 100.0

PROJECTED DATA

SCENARIO
R H E
1980 157.5 157.5 157.5
1985 l6l1.9 175.0 179.3
1990 166.1 194.5 202.9
1995 169.1 216.9 238.4
2000 172.7 240.7 281.1
2005 175.6 266.6 330.4

A composite, average of relatives index is given. The index accounts

for fuel, personnel, supply, maintenance, insurance and other costs

for general cargo ships, bulk carriers and tankers of 1000 GRT or

more, Average DWT, fleet size and composition are considered. Fuel

oil prices at New York are used. Historical costs have been indexed i
to 1978 constant dollars using the implicit GNP price deflator.

SOURCE 1

U.S. Department of Commerce, Maritime Administration. Estimated
Vessel Operating Expenses. Washington, D.C.: Government Printing
Office, annual.

e

SOURCE 2

U.S. Department of Commerce. Maritime Administration. Merchant
Fleets of the World. Washington, D.C.: Government Printing Office,
annual.
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in the period), which affect all cost elements, insurance
costs would tend to increase due to lagging US port
development and ship and cargo security problems in foreign
ports. Increased domestic demand for waterborne transport
of hazardous cargoes, and energy and other raw materials

i reme

would also tend to raise insurance costs. The combined
effect of these influences causes the index to rise at a
steady, moderate rate.

4.10.3 Projection in Scenario H. In this scenario,

operating costs (in current dollars) escalate rapidly due !

to a number of factors. In Scenario H, prolonged depression
in the US shipbuilding industry effectively terminates new
ship deliveries and the introduction of more fuel-efficient
power plants. With rapidly rising energy prices, bunker L
fuel costs rise dramatically. Manning levels rise slowly;
shipboard labor-saving automation is strongly inhibited by
labor pressures (due to persistent unemployment) and the
lack of new ship deliveries. All operating costs are
affected by a high (9%) inflation rate. Insurance costs are q
pushed upward by security problems in US ports, and in
foreign ports as a consequence of diplomatic problems over
US maritime and economic policies. Deteriorated and
congested ports and the age of the increasingly ancient
fleet also contribute to insurance costs. Under these
conditions the cost index rises exponentially to 20 times
1974 costs (in current dollars).

4.10.4 Projection in Scenario E. Under the conditions in

Scenario E, operating costs rise at a steady and rapid
rate. In Scenario E ships of advanced design (including
fuel-efficient power plants) are steadily delivered to the

fleet. A few nuclear-powered ships become available late in

[

the period, but their fuel economies are masked by

increased consumption associated with the larger, faster
ships being built. Crew sizes, hence personnel costs,

increase but slowly as automation becomes more widely
employed. Maintenance costs, which increase toward the end

4-40




of the period, reflect the increased sophistication of the
newer vessels. Moderate inflation (5%) affects all
operating cost elements. Insurance costs climb steeply due
to increased ship size and rapid growth in demand for
domestic waterborne transportation, factors which
contribute to port congestion. Security problems in US
harbors and deepwater ports and in foreign ports also
increase insurance costs, as do diplomatic difficulties
over US maritime and economic policies. All these factors
combine to force operating costs up at a steady pace.

4.11 US Merchant Marine Licenses and Documents

Issued (Parameter Z30}
4.11.1 1Introduction. This parameter shows the relative

magnitude of the number of officers' licenses and seamen's
documents to be issued under the three scenarios and
reflects manpower availability. The number of US ships of
100 or more GRT were used to predict the number of licenses
and documents issued. Projections of the numbers of
licenses and documents issued are shown in Table 4-15 and
Figure 4-11; details are included in Appendix 0.

4.11.2 Projection in Scenario R. Over the period the
number of licenses and documents issued are expected to

range between 40 and 50 thousand, the range experienced in
1977-1978.

Upward cost pressures and a generally depressed
shipbuilding industry in Scenario R result in a slow
increase in the number of ocean-going ships. With sluggish
growth in foreign trade, the needa for licensed/documented
crews remains nearly static. There is, however, a heavy
domestic demand for waterborne transportation of hazardous
cargoes, and energy and other raw materials. Under this
scenario, the number of document issues rises slightly.
4.11.3 Projection in Scenario H. There are a number of

factors and conditions in Scenario H which indicate a
steady decrease in the number of documents and licenses to
be issued over the period. Scenario H is characterized by a
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TABLE 4-15

U.S. MERCHANT MARINE LICENSES AND DOCUMENTS ISSUED
FOR OCEAN AND COASTWISE NAVIGATION

{(Thousands)

HISTORICAL DATA

1966 57.0 1973 43.1
1967 84.1 1974 43.9
1968 70.1 1975 45.7
1969 70.7 1976 41.5
1970 64.2 1977 45.4
1972 48.7 1978 5€¢.0

PROJECTED DATA

SCENARIO
R H E
1980 44.5 44.5 44.5
1985 44,2 41.1 40.8
1990 43.9 34.8 38.3
1995 44.4 32.0 36.2
2000 45.6 30.3 35.2
2005 47.0 28.5 32.2

Officers' licenses (deck and engineer), and seamen's documents are !
included, both original issues and renewals/endorsements. Staff of-
ficer certificates of registry and licenses for pilots, uninspected
vessels, and towboat and motorboat operators are excluded. Data are

given by fiscal year; the transition quarter (July-September 1976)
is excluded.

SOURCE f

U.S. Department of Transportation. U.S. Coast Guard. Proceedings of

the Marine Safety Council., Washington, D.C.: Government Printing
Office, monthly.
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prolonged depression in the shipbuilding industry and
depressed trade levels, both import/export and domestic.
There is growing dependence on foreign carriers and
persistent maritime unemployment as the size of the
oceangoing fleet shrinks. Under these conditions the number
of licenses and documents to be issued can be expected to
diminish significantly.

4.11.4 Projection in Scenario E. Prospects for seafaring

employment are brighter in Scenario E. New ships are
delivered steadily to meet the demands imposed by expanding
foreign and domestic waterborne trade coupled with the
desire to be able to import energy and other raw materials
in US bottoms. While crew size generally declines as
automation becomes increasingly widespread in the fleet,
other maritime-related jobs are gradually created for which
existing licenses/documents are prerequisite. It is also
likely that the domain for which maritime licenses or
documents will be required will expand. New licensing
applications notwithstanding, the number of licenses and
documents to be issued under Scenario E can be expected to
decline steadily.

4.12 1Index of Marine Traffic Density for Selected US
Ports (Parameter 570)

4.12.1 Introduction. This parameter is intended to guage

relative marine traffic density over the forecast period.
Marine traffic density is of concern for a number of
reasons, not the least of which is an indication of
potential safety problems. In developing the parameter,
constituent elements considered included the number of
vessel transits, the active port area and the volume of
trade handled, for a representative set of 20 ports. The
sample includes the top 16 ports (in terms of the volume of
foreign trade handled in 1977) and all ports in which
vessel traffic management systems have been established or
proposed. Projections for this parameter are shown in Table
4-16 and Figure 4-12, with a detailed presentation in
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TABLE 4-16

INDEX OF MARINE TRAFFIC DENSITY FOR SELECTED U.S. PORTS 1

(Index (1974 = 100))

HISTORICAL DATA

1969 79.4 1974 100.0
1970 87.4 1975 96.1
1971 87.4 1976 102.8
1972 91.1 1977 126.8
1973 100.5

PROJECTED DATA

SCENARIO
R H E
1980 129.5 129.5 129.5
1985 177.6 122.2 153.3
1990 203.9 116.8 188.8
1995 227.5 113.9 228.3
2000 265.7 112.8 280.5
2005 315.6 108.4 341.7

A composite, average of relatives index is given. The index samples
the following ports: Portland (Me.), Boston, New York, Philadelphia,
Baltimore, Norfolk, Tampa, Mobile, New Orleans, Baton Rouge, Port
Arthur, Beaumont, Texas City, Houston, Corpus Christi, Long Beach,
Los Angeles, San Francisco, Seattle, and Valdez. Traffic density in
a port is the number of inbound and outbound trips (by both ships
and barges) divided by the area of the port. Port indices are then
weighted in proportion to the volume of foreign and domestic trade
handled by each port to produce the composite index.

SOURCE

U.S. Department of Defense. U.S. Army Corps of Engineers. Water-
borne Commerce of the United States. Pts 1, 2 and 4. New Orleans,
La., annual,
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Appendix P,
4.12.2 Projection in Scenario R. Port congestion, as

measured by this parameter, is expected to increase
substantially in Scenario R. Port development lags in
Scenario R because of a lack of funds and other resistance.
Nearly static foreign trade levels and unemployment in the
1980s also hamper port development. Liner traffic becomes
concentrated in a few major ports while trade routes shift
and there is growth in non-liner trades. Demand for
intermodal coordination follows increased demand for
waterborne transport of hazardous cargoes, and energy and
other raw materials domestically. The period is marked
generally by an increase in total (foreign and domestic)
trade handled, changes in the distribution of trade among
the ports, and an increase in the number of vessel
transits. Late in the period, port improvements result in a
slow increase in active port area. The net effect is a
rapid rise in the index, indicating increasing congestion.

4.12.3 Projection in Scenario H. In this scenario, port

congestion is projected to remain at about the level
currently experienced, declining only slightly during the
period. In Scenario H, depressed foreign and domestic trade
levels, capital shortages, and persistent unemployment
result in security problems, deteriorated ports and poorly
coordinated intermodal networks. Small ports grow in
significance in the coastal trade. Energy shortages and
uncertain sources of supply affect vessel movements.
Conditions do not favor harbor improvements to accommodate
larger vessels (hence fewer transits). The volume of trade
is down, but its distribution among the ports changes. The
index remains nearly static.

4.12.4 Projection in Scenario E. Port congestion is

expected to increase rapidly in Scenario E. There is strong
growth in US foreign trade in Scenario E as well as rapid
growth in domestic waterborne transportation.
Decentralization of industry spurs the need to improve
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intermodal systems (especially for domestic transport) and
a demand for port improvement and redesign. The number of
vessel transits generally increases but is occasionally
inhibited by jurisdictional disputes among port agencies
and by security concerns/terrorist activity in some ports.
The relative volumes of trade handled by the 20 ports,

which are quite uniformly distributed geographically,

remain essentially unchanged. The density index rises

rapidly under these influences.

4.13 Growth of US Vessel Traffic Management Systems
(Parameter 190)

4.13.1 Introduction. VTSs play an important role in

assuring safe and efficient movement of ships through
congested areas. This parameter is intended to illustrate
the growth of VTSs which may be inferred from the
scenarios. To do this, a sample of 20 ports is examined.
The sample includes 16 of the largest ports (by foreign
trade volume in 1977) and all ports in which VTSs have been
established or proposed. (This is the same sample of ports
that was used in the preceding parameter, 570). The measure
employed is the active port area of ports with VTSs
compared to the total active area of the 20 ports. The
discussion which follows also considers offshore Traffic
Separation Schemes close to the United States, although TSS
areas are not explicitly part of the calculations.
(Worldwide, TSSs account for less than 1% of the total
VTS+TSS area). Projections are displayed in Table 4-17 and
FPigure 4-13; details are provided in Appendix Q.

4.13.2 Projection in Scenario R, In Scenario R, the
expansion of port area covered by VTS is very small until

after 1990 when area covered increases at a moderate and
steady rate. Under Scenario R there is increased demand for
waterborne transport of hazardous cargoes, and energy and
other raw materials. While foreign trade increases
steadily, port development lags demand because of upward :
cost pressures, scarce capital or other resistance. The
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TABLE 4-17

AREA OF 20-PORT SAMPLE SERVED BY VESSEL TRAFFIC MANAGEMENT SYSTEMS

(Percent of Total Area)

HISTORICAL DATA

1970 0.0
1972 31.1
1975 32.2
1977 38.7

PROJECTED DATA

SCENARIO
R H E
1980 38.7 38.7 38.7
1985 40.5 38.7 46,1
1990 42.0 38.7 53.5
1995 46.5 38.7 60.8
2000 51.0 38.7 68.2
2005 55.5 38.7 75.6

The following ports are included: Portland (Me.), Boston, New York,
Philadelphia, Baltimore, Norfolk, Tampa, Mobile, New Orlecans, Baton
Rouge, Port Arthur, Beaumont, Texas City, lHouston, Corpus Christi,
Long Beach, Los Angeles, San Francisco, Seattle, and Valdez. Total
port area is 1635 square miles,

SOURCE

Forecasting International, Ltd.
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port development situation improves later in the period and
a number of deepwater ports are built. Liner traffic
becomes concentrated in a few major ports. Non-liner trades
expand, with some shifting of trade routes. VTS expansion
is slow until about 1990, after which the VTS area
increases at a moderate rate. By 2005 the augmented VTS
area includes New York, Baltimore and Norfolk/Hampton
Roads, or equivalent area. TSSs may also be established in
the approaches to deepwater ports.,

4.13.3 Projection in Scenario H. 1In Scenario H, costly

VTS systems are projected to remain static, covering only
that port area covered today. Scenario H is characterized
by severe capital shortages in all industries, diminishing
foreign trade, and deteriorating ports and harbors. Smaller
ports assume growing significance and traffic density
(Parameter 570) remains essentially static. Under Scenario
H, no VTS increases are projected.

4.13.4 Projection in Scenario E. In this scenario VTS is

expected to be a high priority and the area covered by VTSs
is expected to increase rapidly. Increasing foreign trade
and rapid growth in demand for domestic waterborne
transportation result in the need for LNG terminals and
deepwater ports, and port development generally.
Decentralized industry, increased competition among major
domes*ic transport modes, and security problems in US ports
create a demand for improved (safer, more efficient)
intermodal systems. Although jurisdictional disputes may
arise among port agencies, delaying VTS implementation,
there are strong reasons for expanding the VTS and TSS
areas, and sufficient capital to do it. Growth is projected
to include New York, Baltimore, Norfolk/Hampton Roads, and
Mobile, or equivalent areas, in the total VTS area.
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CHAPTER S
FUTURE FLEET PROFILES AND ISSUE IDENTIFICATION

5.1 1Introducticn

The purpcse of this chapter is toc summarize and
organize the results c¢f the Chapter 4 analysis wherein each
parameter was subjected to the cenditions prevailing in
each of the scenarics. The analysis yields twc categcries
of conclusions, namely, informaticn ccncerning the ships of
che future merchant fleet, and identificaticn ¢f the issues
embedded in the scenarios which are pertinent tc the future
merchant fleet, the Maritime Administration and the Ccast
Guard.

5.2 Profiles ¢{ the Future Merchant Fleet

Developnent of profiles of the future merchant fleet,
and the ships that comprise it, began with fundamental
scenaric assumpticons rz2garding the volume of US fcreign
trade, the percentage of that trade carried in US ships,
and projecticns of fleet size, i.e., total deadweight
tonnaga. Fleet composition and DWT for 1980 are essentially
extrapolations-of historical data. Numbers of ships by type
(freighter, bulker, tanker) have been estimated frem
historical data and the scenarios. Within each type the
distributicn c¢f ships by sub-type has been estimated based
on the scenarios. (The sub-types are: freighters -~ general
cargo, partial centainer, full centainer and RoRo, barge
carrier; bulkers - dry bulk carriers, ccmbination carriers;
tankers - liquid bulk carriers, gas carriers). Estimates cf
average DWT by ship type have been derived from these
calculaticns. Fleet ag2 by ship type has been derived frem
histcrical age distributions meocdified by deleting
apprepriate numbers of the oldest ships and adding the new




ccnstruction envisaged under the scenarics. Average ship
speed estimates have been calculated by extrapclating
historical data for Scenaric E and by assuming a 3% and 13
increase per 5-year pericd for Scenarics R and H,
respectively. These rates are ccnsistent with the
scenarios. Fleet prcfiles are summarized in Tables 5-1

thrcugh $-3. Details are given in the appendices,
particularly Appendices H, I, and L.
The fleet prcfiles thus developed are internally
consistent; the ship ccnstruction requirement implied by
these profiles can also be met, The requirement is greatest
under Scenarioc E, where the entire 2005 fleet would have to
be built after 1977 (409 new ships are postulated). Such a
constructicn program is feasible under the shipbuilding
capabilities prcjected for this scenario (see Parameter
400). Assuming three years to build a ship and ccmparing
required vs., available shipway-years, freighter and bulker
requirements can easily be met. Tanker requirements can,
tce, but tanker cocnstruction cculd abscrb 37% c¢f tanker
shipway capacity. Concurrent naval construction demands
(also envisaged in this scenaric) could over-tax the
largest shipways.
5.3 1ssues
The second category of ccnclusions to be drawn from
the parameter analysis deals with the issues which would
significantly affect the develcpinent of the future merchant
fleet, An issue is defined as a condition cr trend, present
(to some degree) in all scenarios, which would affect the
Maritime Administration, the Ccast Guard, or the clientele
of either organization. The effect ¢f the issue might take
the form of a problem fecr MarAd/CG, or it might represent {
an opportunity for action. i
A list of issues is given in Table 5-4 tcgether with a '
brief descripticn fcr each scenario, For most issues the
intensity and direction of change vary with the scenario.
For instance, the volume of US foreign trade, upcn which




~ “'''''“''--ll--l——-——-——--————--mrj

the health of the shipping industry ultimately rests, is
projected differently amceng the scenarics. For cther
issues, such as ship and cargc security (bcth foreign and
domestic), a commen directicn is perceived, but intensities
vary. Some aspects of a few issucs appear tc be relatively
insensitive to scenario conditicns; the building ¢f small
vessels for the dcmestic trades is reccgnized in all three
scenarios, for instance. For still cther issues, cocnditicons
under cnly two scenarios may be similar. Naval-merchant
competition fcr available shipbuildinj capability under
Scenarios R and E is an example.

The issues summarized in Table 5-4 are examined in
Chapter 6 to determine which MarAd/CG programs, and which
clientele groups, they affect.




L

04261 €Y Ut 8Ll ST 0z0% €T 2§ 802 9T 0%9¢ v <Lt 9'l9 0069 86€ | S00T
0°001 0L 00181 % 181 9°69 ST 006¢€ €T 9¢ 0°0Z ST 006¢ Sy S6T 0°09 00652 ZE% | 0002
193] 9L 006LT 9% <0z ' 19 0T 0592 6 O% z°61 9T  0$8¢€ S% 002 9°9S  00T9C S%% | S661 €y
0°St 9L 020LY 8y (2T 82§ 9 0591 9 8C $'8T 8T  0Zo% 9% LTI L°tY  005ZT TL% {0661 RLMOYD
$°29 L 008ST 0§ 26T Sty € 0.9 €SI 8° LT 0z  o€zY LY BEZ 0°1% 00.0Z $0S |$86T | TAISNVIXA
0°€9 9L  S6ETT 6% 181 0°'0€T z 09z 1T T 941 44 80z¢ 0S 81 £°0%  €£98%T $9¢ | <002
z°09 9L 06L1T 0S 96T 0°0€T z 092 | S 4 941 Zz 9¢e 6% 681 L°6€  9LEST L8E {0002
1°8¢ 9¢ o0zt 1§ 012 0°0€T z 092 T ¢ IANA 144 %€ 8% <61 1°6€  w06ST LO% | S66T
0°95 9L  §SSTT 0s %It 128 4 $9¢ T ¢ S Lt 144 SL9€ 8%y 012 9°LE  S659T 19y | 066T ()
1°2¢ 9¢ 00SET 0$ 657 8Lt €  ofS € 91 [AFA €2 €91y Ly T €°SC  €6T8T SIS [ S86T | dJIHSAQUVA
L'6% €L 0S0ST 0S €Of Z°8¢ € 099 € (1 8 L1 ¥z 000§ Ly 082 S°9E  00L0T 009 |S00Z
€°0¢ €L 08991 0§ 262 8°8t € 029 € 91 € LT ¥z 00ty Ly e S°%€ 0000 085 | 000Z )
0°0¢ v 00291 0§ %87 S°LE € 009 € 91 0Lt €2 00SY Lty S92 'Y€ 00€6T $9S §S661 NOIL
0°0$ 9L 00091 0S 08z z°9¢ €  08S € 91 0°L1 €2 0Zv Ly 092 Z°9€  0006T 955 | 066T -Y20TIV
0°0¢ 9L 00071 0S 087 T°9¢ €  08S € 91 0Lt €2 oty Ly 092 T°9C 00067 9SS |S86T { @DUNOSIY
0°0¢ %L 00097 0S 082 T°9¢ €  08S € 91 0°LT €2 ozvY 7 092 T°9€  0006T 9SS | 0861 ™
@m P30l (IT1) TwIOL coN | (111) TeIOL (ITH) TeIoL coN | (ITM) Ywol (T yeael coN | (ITM) (111) *on |awax | opasueds
ima 9AV 2 1 4 A TN S Z 1M b4 1M1 9AV b3 na 4 1M1 9AV  1aaQ
SYDINVL SYANNYVD Y1Ind SYALHOIEI 13314 V1oL

THOR B0 1¥D 000T JO SAIHS W04 SNOILIALOWd

STTLIOYE 1ATIX INVHOWIR SO

- 31VL

5-4




237119 $93 PITIINbYT - 91
3271280 AIng PEnby1 - €1

307119) UOTIWUIQEO) - JD
1912aw) ing £1g - €Q
a9F1aw) adxeqd - 27

23UFRIVOY TN - D4
JIUTEIVC) TPFIId - Od
081wy 1e1audy - D9
$SAJAL-9NS dIHSe

(44 sos $9€ i8¢ 0% 1¢ 1] STS 009 08$ $9¢ 9s¢S 9s¢s 9s$ TVIOL ANVED
1344 (414 181 961 (1) ¢4 k{44 65 €0¢€ 6T Y87 08z 087 082 TvioL
91 124 ST ST <t €1 €1 j¢4 0z 0z 0z 71 € o1
e LET 991 181 S61 112 972 [4:74 (424 %92 092 992 e 11 YDNVL
0y 8T ST T 4 T L [2¢ (I 91 91 9t 9T 9T V1ol
9 9 ki € z 0 0 0 T 4 [4 4 4 4 [4 T N
99 0s 9t 11 €1 4 [4 z 9 [49 ST 91 71 71 (2 119 aa ¥INNG|
SLY S6T 002 [4 ¢4 8eZ 14:14 681 S6T 01z (414 082 e §97 097 092 092 IVioL
92 24 k14 124 k{4 7T €T T €T 114 9t (A 8t [A% 9T 9T L4 Bl
S0t €11 011 601 {01 96 86 00T S0T 601 891 8sT 1328 0T L 66 24
9z 0¢ ot €Y 9¢ 9t 9z 114 114 9¢ (4] 18 oy 143 6€ €z o4
81 ST 9t 1% ] 1@ 9t [A4 Ly 119 €L 87 st 8y 149 8L n 29 YILAOI Y
0861
S00T 000Z S66T 066T S86T §00Z 000 S66T 0661 G86T S00Z 000 S66T 066T S86T soT - cnmwwwmnu 3411 dIRS
3 OI¥YNIOS H OI¥VNADS ¥ OI¥VNADS 1V

ZYOR YO 14D 000T 20 SAIHS J0 SUIGWNN IHL J0 SNOILDALo¥d G31IViag

STTIL0dd 1A INVHONEAR SN

T-S AVl




T°61 9°s1 LA 8°6T 0 %1 [41 %°0¢ [ 344 1Y S tAR 24 091 86¢€ sooz
L°81 T 181 0°61 101 95 [9:14 9°91 S61 1°€z g €T t434 0002
1°81 81 soz z°81 88 o7 L°92 6°%1 007 0°zz 9°€x 1344 S661
9°LT 11 L2t §° LT L 87 6°%2 €°st L1e 0"tz (AR A Ly 0661 (3) HIM0¥O
1 £°91 (414 L£°91 8°L ST 1°€T 0°ST 8T 6°6T 92°sT $0¢$ $861 dAISNVIX3
£ LT 9°9¢ 181 L9t S LT 4 L ax 14 9°9¢ 281 L°61 §°9¢ g9t s002
[ANA S 8zt 961 $°91 s°zT [4 T 8 1t 681 $°6T [AkA4x [4:1% 0002
0°L1 214 (1114 2°91 §T LT 4 6°12 0°Lz S6T £°6T 8 LT (1} ] 661
8°91 672 (224 z°91 IR A S L L1 9T 01T T1°61 €T 197 0661
L9t 9zt (114 191 z°81 12 ST 9°61 kA A 6°81 | S £4 1449 $861 {R) JIESQYVE
1°61 [ 74 €0¢ 7°81 €9 IA 8 [AR 14 8°Z¢E Q08¢ L' 12 6°82 009 $00Z
9°81 0°92 (414 6°L1 T°€T 91 0°%2 0°6Z e 0°12 092 08¢ 0002
0°81 1°€Z 982 LY [AN4 ! 91 [ ¥4 T°sT 92 9°0Z 8° €T S9S $661
§° LT s T 082 6°91 9° 11 91 9°tz 'R 092 8°6T1 14 14 96¢ 0661 (¥) NOILVOOTITY
0° LT 0°12 087 %°91 19829 91 6°12 8°8T 09z €£°61 8°61 139 $861 DYNOSTH
$°9t 1°61 082 6°ST 9°61 91 [ ¥4 0°91 09z L°8T 9°LT 95¢ 0861 SOIYVYNIDS TIV
0°91 L1 9T 0°sT 6°62 81 0°02 961 19:74 0°81 £°91 S9S (413 ¢ TVOINOLISIK
(1) @33ds (¥K) 39y “ON (1¥) qa3as (Yx) 39V °ON (1) a3zas  (¥x) .M.G< “ON (%) q3zds (4X) IOV °ON yvax OIYVNIDS
JONYIAY JIVHIAY FAOVHIAY _ FOVNAAVY AIVIIAY doVd3AY doVdIAV dOVHIAV
SYDANYL SHATNVO XIng SYALHO1MHA 13314 V101

q33ds OGNV 20V JOVYIAV
TIOR YO L9 000T 40 SJIHS 04 SNOIIDAroud

SATII0¥d 1FAT4 INVEOUIH S

€=¢ 3TgVr




*poyaad
Uy 33e] SYISSIA Jearonu
suwos buypnioutr ‘paixaayrrep
sdiys 3Ju2f01339 1onjy
‘pajewo3ne ‘ulapoy °‘porrad
uy 23e7 sdemdiys abaey
arqeyteae 103 uoririadwod
1eACU/JURYUDIUY °S1D7IIRD 31N
pue siajyuelzadns Arreroadsd
Y (Eurcfueado pue 513S0wWOP)
STa8sSsaA JuUvUYdIadwW puwe
{escu 3O uo13IOdNIISuod Apeals
¢3jueat1jiubts cpotaad butanp
sar3y(ioey buipringdrys
JO UOTIPZ1UI3POW JATSUDIXT

*310dsuell sUI0QIIITM
513sawop up yimoiab buoialsg
*uojyvindod pue Ai13snput
SN 3o uotrjezyle13luUsdRQ
*sdiys 1abireyp 124A0
Aq psaias apeay ubiaaog
sn ‘uorjesado ul SiEUTWISZ
ON7 pue dma SN (e1aaas

*cator7ad DTUCLOD /oW TIew
sn 031 uotioeaxr ubraiog
Aq Ayteorpotriad pa3rqlyuy
apeal *(edti1swy {inos ‘ersy
Isamyinos ‘eotijy) seaae
Y211-221N0S31 wWOlj 3unjioa
apea3 uj aseaaduy Aaeady

*sape1l %(nqg pinbi
pue Aip ur sseaicul *A3ioeded
Euypringdiuys sn pue A3roeded
butdAiied 32213 Ag paatuwil
‘c00Z £Aq t6 ©3 saseaadul
sdiys gn uy uoylzad “Ayrenuue
%G sasya apeay ubraiol sn

(HIMOW 3AISNVGX3) 3

*Aat11qeded Burprinadiys
buypoaa °*3uvawdorduwaun
ybiH °*apeal [ev3ISLOD 103
S19711ed }NY-4e31q pue OxoYy
[1ews JO UOIIONIJSUOD Bwos
*uO1S12AUOD pue atyedaa diys
o3 pa3ytuwrl K3rarioce ‘fuyrpring
mau 313317 ‘Burpringdiys
uy uoyssaiap pasbuoroad
*abejioys 1e3yded aiaaag

*apea3 ubyairoy pue oy3ssuop
uy @asueijzazodwy aay3leraz
1a3eai1b aunsse s3jiod yieuws

*futanox diys
up 10303 B S2WOD3q A3ydleds
Ian3 1ajung *uiejaaosun
pwooaq sadinos Abiosua
se 3J1Ys suiajzyed apeayl

*600Z Aq 82 03 stre;
sdjys an up uoyj3laad *Arrenuue
%2 S25va103p apeay ubyaio] sn

(dIHSQuUVH) H

SNOI1ldI¥0S3d INSSI

*uoyjewolne pue
uoylezyulapow Eurp[ingdius uj
ywoib mcs Inq puewap Luoiis
*Ajy1oedes paed arqerteae
103 uOTI3IONIISUOD [PeAeU
y3Im 30173JUuod/uor3ztIaduo)

*ocbied snopaiezey
‘sTetrlaljew mel 13yxo
‘Abaaud jo j1cdsueas op3Isswop
do3j sdiys 1ayreus jo Euipring
M3U 2[QRIBPISLOD *UA[OT133a
{on3 ‘uzraepow &sae sdiys
furcfuesso polaarlop mo3 a8yl
*potriad ur o3erl 3uswdnciduy
Swos fS9IpPISQNS UCTIONIISUOD
‘*1e31des 3jo abejiroys
‘possaadap Arieasusb A13snpul

*sasealsuy
sTelJid3ew mel 1aylo pue
ABidus pue ‘seobied snopavzey
jo uorjejiodsuell auio0qiajem
o13s5Wwop ‘1euorjieiado awodaq
s3yaod 13jemdsap mMa) y °siaod
Jolew m2] ® Ul pa3eIjUIOUOD
sowodaq dpeaI JI3Ul] "3O1AI3S
lauir-uou SN U} Yyimoin

*3djn10s
J3Uuj [-UoU SN U} Yimoin °odpei3
30 suntua Butseasouy Kiaed
(eoyaawy yinos ‘eojiajy) seaae
Yo1a-30JIN0531 03 SI93N01 dpel]

*30]A19S JBU]T-UOU U] IMOID
*A1moTSs Sasta ysaiym ‘apeiy
ubyaio3y sn 3o ts-y uorliod sn

(NOILVIOTIV 3DuN0S3y) Y

?-S 478Vl

Ayniqude)
Euyprinagdiys an

su1a3aed
apeal diisauxq

suiajled
speal ubyaaqy

sdiys sn uy
pataIe) uojliod puv
apea] ubyaiog sn

anss1

*9

¥

3-7




*unwj xew
sayovoidde aoueape jo paads
abeiaay *Atteoriewesp sdoap
93ex Kytenseos dius *abeianod
SSL/SLA 30 uojsuedxa
Jued1Jrubys * (eojaswy yanos
‘ejsy 1Samynos ‘eorajy)
Suotrbar Yor1-251N0S31 YI M
2pe13l INQ SN ul aseaiduy
paxiey °poads diys pue ImQ
abelraae ‘uotjewoine pieogdiys
Ul saseaiduy] 3uedtjrubjgs
*sdiys sn ujp uoriiod pue
ape13 ubyaioj sn buypuedxy

*uoljewolne
paieoqdiys 3o uorjeortrdde
peaadsspiM °*Saspow jiodsueay
o13sawop iofepw Puouwe
uoj3t3iadwod BHuoi13ls °*0ge6l
J33je 3ITINnQ 33373 3O ISOW
*a3e1 Aiaaytap diys Apeass

*600z Aq teuoyjeiado
sdyys parsmod-1eaionu
M3a3 vy *ajea buyseaidout
3e paodsnpoajuyl sjuerd
p2113J-100D2 pue ‘auiqany
seb ‘1osayp poads wnipow/mols
*133se3j pue 13baet
A1teaauab sdiys *paiaariop
A11peais sdyys uiapouw ‘maN

(HIMOWD 3JAISNYDX3) 3

*s3512
aje1 Ayrenseo diys *Arpoxieuw
$auj(oap aoueape 3o paads
abeaoay *uojsuedxa SSL/SILA
ON °12N3J aA13suod 03 paads
Teojwoucsa 3e 11es sdiys
*$3UTIYS 3333 SN se paads
pue lLym] 2Eeiaae uy saseaaduy
MOTS *uojijewoine pieoqdlys
jo uorsuedxa ou Ayrreniita
*sautryoap sdyys Sn up pataied
uotilad pue speal ubtaioj sn

*uojjewolne
paeoqdiys ul yimoib 813311
*juawkordwaun 3ua3IsysIad
*safaanr(ap diys msu maj AJaA

*Axuatror3ia
tan3 uj juawdaoiaduy 3131
*20]A13S TEISPOD 10] STISSIA
[lews 3daoxd Sajiaaylep
diys sau ou Arren3aja

(d1HSQUVH) H

penuy3uod ‘9-¢ AIAVL

*piemdn A1o3jeiapow
spuay aoueape jJo paads
abeioay °sararensed diys
SN uy auyroep mols °poyrad uy
a3eT 9301 a3eiapow 3P SwdISAS
gSsl ['ie SLA 3O uorsuaixd
*(edcyjaawy Yyinos ‘esja3jy)
suoyjbaa yd11-351no0saz
yijm apeay buyseaioul]
*spuedxa adJAl3s Jaujl-uou
sn °paads dyys pue ‘LmQ
abeiaae ‘uojiewolne piecgdiys
ur caseaidul mols *sdiys sn
ut patiied uorjzod pue apral
ubyai103j SN U] 2SPIIDUT MOLS

*jusudorduain
juedt3jjubys o3 anp ioqey
Kq paitqiyuy sy yiroib anq
ucwwoo 230w Sawoddq Almols
uojjewoiny °*a3e1 A1aaprap
diys mo1 *A3joieos re3ljded
pue sasod fuiprinadiys Lursiy

*ayea buyjeaarodoe
3 poadonpoijuyl dae
sjueld pairj-recd ‘sauiqiny
seb ‘syasalp poriad uy aje]
*s{2salp paods uwnipaw/mors
puyydope uy sbey sn
ang JU210133a-190] 2ie asayl
*pai1aallap sdiys mau mM33
A1aatieray °sianj aarjeuialle
Jo @asn ‘uoj3leanrasuod
KBbaosus 3103 puewag

(NOLLVDOTIV 3DuN0S3d) Y

3jsueal 330d-03
-310d 3u2151333

uopewony pue
Joqe1 paeoqdiys

sdiys jo
Kouayoy333 Ataaug

anssi




i,

*c3sa293ul ubtaioz
Kq s3iiod s uy sarayayioe
Ist3y01138l °*uojsuedx?
SN uapliis 03 wstuobejue
ubyai10g °“sa3urITOap azea
A3tensed> dtys *suoijesyidde
SSl pue SLA popuedx3i
*A11SU3P D331} paseaiIsu]
*asea1du] aosueasip buiddols
pue 1ma 9beiday *spaezey
buriaAnauew/uojiebiraeu
saonpal uawdoyraaap Jao0d
cucrjepaado Uy 4dMQ 1e12AdS
*ape1y ubyaioj sn burseaiduy

*Alvesyjiubls
Sauj1oap 21ea Ajrensed
dyys °*puedxd suoyjeotidde
SSL/S1A °*A1mOlS sasealnap
2wy3y 3330od abeiaaay *A3rsusp
o133e13 buysiy *sayijioyane
310cd buowe saindsjip
1euo132}ypsyane *buturery-aia
layiom ybnoiyy sapeay
awiltacw buowe A3j171QIXa13
auasuwloldwa paseaaoul °*s3jaod
Sf Ul wslio11al ‘suwarqoad
A311n03s Ul SINSSI JUBWIUSS
Sn-13uUvY °*paysiiqelss
sSTeutlwi1al ON1 Puk dma
*puewap sfer ‘syseq OCOH pV¥
uo saosueape uawdo(aadp 104
*swa3sAs pue uOl3IRUIPIOOD
Tepowiajuy butaociadug
*sapouw 3r1odsuell DOy3Isswop
buowe uoj3ltiladwod uday
*322(J o131sawop bujpuedxgy
*s3atiaed %(ng pue Si1dajuely
Alteroadsa ‘sdiys aabaeg
Y193s@3] YItm uorleziuaapow
33314 °*opea3) dOjisswop pue
ubjaioj sn Bujpuedxa Arpidey

(HIMOW) 3AISNVAX3) 3

*3ouatoyA 3o
s3oe 3Juanbaig °*3saiun iogeq
*3jusufordwaun ybry uaizsisiad
*a3e1 Ajyensed diys buisiy
*dMa oN *3juaudoraaap 310d
ajenbapeul °*A3jsusp oy3jjexny
uy sbueys ay3ayl *apeas
aiow Ayreuoryaodoad arpuey
s31cd T1ews °*apeiay doj3Isawop
pue ubjyaaoj buyjuiroad

*a3e1 Ajrenses diys Eursiy
cuojsuedxad SS1/SIA oN “Amols
$asea1dsp dwll Jacd afeaaay
*A31suap o133e13 uy abueyd
973317 °*si1atiaed y(nq-xeaiq
pue oyoy Ayieyoadsa
‘sdiys 219yrews 3jo 1aqunu
Uy aseatouy awos °*siyiod reus
03 9peay 3jo aieys 1331eaio
*UOT3IBUTPICOD TepPoulajUT J00d
*s3icd uy juaudinba bBuyypuey
obies uispow ‘ucrjewojne
03 aouUP3IS]SaY °“swayqoad
A31an03s ‘sumop-morS “‘S931I3S
*jusudordwaun Jualsisiad *dad
ON *paisaiie juaudolanap 3tod
*fuyseaisul siajiied ubyaio}
uo asuapuadag °ieab Buyipuey
obieo pieoqdyiys uispouw
jo uoyr3onpoaiuy mors °*tujbe
‘putystutwip 33913 buyobueasp
*Li3snpuy burpryingdyiys
passaidaq °*a26be3jaoys
te3ides aianas *ujelziadun
s911ddns ‘aoieds s} (10
*9puiy ubyaioj sp Euyuyioaa

(dIHSQUVH) H

panuziued ‘y-¢ FIEVI

*s300
JUATOJA IWOS °SUMODP-MOTS
$2O0M °*3Sd1uUn 10qeq

*juawloydwaun juest3jjubys
*buyseaisap A1mols aiezs
A3tenses dyys sn °reuoljeirado
aMQ @2wos 3Ing 3Jarod
ur A3ysuap oy133eay Bursesaoul
*puewap ster Juswancadwl 3310d
*sdyys jo aoueisyp buiddozs
obeiaae ‘azys ‘iaqunu
243 U} pue s1aa2[ apeay
ubyo103 Uy saseaiduy 33L1SPOW

*Atayby1s
sauyroap ajea LAjrenseo
diys an *Ateieaspow aseaiouy
suoyjedyidde §sl pue SIA
*A1payiew sasealdsp awil aod
abeiaAy *saseaaouy Aijsuap
DJ3j3jeal °8571A13S 1a3u}]-uou
ut yimoig °sjaod 1ofew
M3] B U] PIILIJUOOUOD SBWO0D8Q
8D1A13S 13uy] "AIMOTS poppe
s{eutwial 9N7 pue dpa *sdiys
Burieo jJo azys ayi Bupajwyl
puewap sbey auswdolaArap
3304 *Aajriqerieae (ejyded
po3TWI] °*sS{ellaiew mMel Isy3o
pue Afiauas ‘obied snopiezey
103 Atreyooedsa ‘ja1o0dsueiy
aduloqiajlem Of[3ISawop uj
a5Pal1dou] juedyjjubys *apeay
ubyaioj sSn U} ISLIIdDU] MOTS

(NOILVIOTIV 30uN0OS3y) ¥

s3iad
an uy Ayynoas
obiey pue dius

3303 uy
suorjeaady Buiddius

anssI

‘1

3-9




*s32od
uby3103 Uy SHOLIIP ISTI0119)
uedtaauwy-j3ue Jusnbaay
*suoj3leu bujydoraaap pue
padoTaaap yilm suotierar sn
paujeals °sn AQq 1s3aajur-319s
jJo 31nsaind ssaiyoa
30 IUdw3luasSal ubyaaog

(HIMOWD 3JAISNVAX3) 3

*say3zed papyy se
sdjys sn buyatoauy sswyldwos
s310od ubyaxoj uy sajatAjloe
257102131 °*SUOISUI] DTWOUODD
pue tedrytroed teuorbaia-~iazuy
pue (PUOJ3IPUAIIJIUI]
*sjud2waaaibe apeay
{e123e11qQ JO uojlead3ITY0Ad
*uwsjuojiIdazoid apeal °*Asjtod
ubjai103j gn 3Isjuoj3zvios]

(AIHSQUVH) H

panuzluod ‘y-¢ ATEVL

*600z £q paonpai
yonw A31A}30e 315]J1011a3]
*potiad ayl bBujinp suogieial
ubyaio3l uyp Juadwaaocidul
*sj10d ubraiojl Iwes uy
A31at3oe 3syioa19y pue Adeayd
*say3taoyine ubjaioj suwos 4Aq
S30P [BUTWIID 03 ddUL13FITpul
Juaireddy *Atrretatug
Suoyleu pTIoM PITUL YITA
sdjysuoyieraa bujieaoyislap
pue wsjuofjioajzoad
apeay bujygsedaous

(NOIIVOOTIV 3DUNOS3Y) o

sn an
op1sIng A3jmoes
obawy pue diys

anssi

°c

5-10




CHAPTER 6
PROGRAM AND CLIENTELE IDENTIFICATION AND ANALYSIS

6.1 Introduction

In the preceding chapters Major Problem Areas for the
maritime commmunity have been derived from the three
scenarios. Issues (conditions or trends of concern to the
Coast Guard and its clientele) have been distilled in the
course of examining parameter projections under the
influence of the MPAs. The purpose of this chapter is to
identify the Coast Guard programs and clientele groups
potentially affected by the issues, and to specify more
precisely the nature of these effects.

6.2 Program ldentification

The Coast Guard Planning and Programming Manual
(CG-411) provides descriptions of operating and support
programs which could be affected by the issues. The
programs selected for analysis are given in Table 6-1. Only
operating programs and those support programs which would
be directly affected by the issues have been selected for
analysis in this chapter.

6.3 Clientele Identification

CG-411 alsos provides an extensive list of clientele
for each program. These relationships are contained in
Appendix R. Since the clientele list is too voluminous to
be manageable, the clientele have been organized into 13
groups representing interests germane to the present study.
Table 6-2 summarizes these groups and their interests;
greater detail is given in Appendix S.

6.4 Analysis of Issue, Program, Clientele Group
Relationships

The issues may affect Coast Guard programs directly.
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TABLE 6-1

COAST GUARD OPERATING AND SUPPORT PROGRAMS

Operating Programs

Short Range Aids to Navigation (AN)
Bridge Administration (BA)

Commercial Vessel Safety (CVS)
Enforcement of Laws and Treaties (ELT)
Ice Operations (IO)

Marine Environmental Protection (MEP)
Military Operations (MO)

Military Preparedness (MP)

Marine Science Activities (MSA)

Port Safety and Security (PSS)
Radionavigation Aids (RA)

Boating Safety (RBS)

Search and Rescue (SAR)

Support Programs

Communication Services (GAC)
Intelligence and Security (GAQI)
*Personnel (GAP)

'!azard Control Safety (GAS)

*Research and Development (R&D)

*
These support programs are not directly affected by
future merchant fleets,
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TABLE 6-2

INTERESTS AND CONCERNS OF CLIENTELE GROUPS

Recreational Boating: Boaters and marinas,
manutacturers and distributors of boating equipment,
and other private and commercial groups which
encourage recreational boating in the United States.
Private and public organizations which promote boating
safety.

Port Operations and Developbment: State and local Port
Authorities, commnerclal assoclations, and governmental
agencies which are concerned with the efficient and
profitable operation of US ports and with well-planned
port development.

Maritime Personnel: Private and public organizations
or institutlions which represent or train individuals
in the maritime industry, including associations of
seamen, masters, mates, and pilots, longshoremen,
shipyard unions, and marine educational facilities.

Weather Services and Navigation: Governmental
agencies and commercial groups which engaje in weather
forecasting and furnish assistance in the conduct of
ice operations. Private associations cconcerned with
the promotion of improved navigation through
educational and technological advances.

Environmental Protection, Conservation and Usage:
Private organizations and government agencies
concerned with the protection of the environment, the
preservation of national wildlife and the management
of the nation's natural resources, in both their
legislative and regulatory aspects.

Insurance Industry: Commercial firms involved in the
insurance-related aspects of merchant shipping,
including cargo loss prevention and the investigation
and issuance of reports on marine disasters.

Shipbuilding and Ship Propulsion: Associations of
shipbulladers, shipyards, marine enginheers and ship
designers which are concerned with the health and
competiveness of the nation's shipbuilding and
ship-repair industry, and with the more efficient
design and operation of marine craft.
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H. Marine Science: Governmental institutions and private
foundations engaged in the conduct of marine research
and the advancement of marine sciences through the
sponsorship of educational programs, the funding of
scientific research in areas relating to marine
science,

I. Commercial Shipping: Associations of shippers and
vessel operators which lobby the government on matters
of concern to the commercial shipping industry, such
as government requlations and foreign competition.
Federal agencies charged with requlating the US
shipping industry by rate setting, issuance of
licenses, granting of ship construction and ship
operation subsidies, and similar matters.

J. Military and Emergency Services: The three main
branches of the armed forces of the United States,
together with other related military services,
particularly the US Coast Guard, which are charged
with preserving the security of the nation.
Organizations concerned with military preparedness and
which furnish assistance to the government in disaster
relief operations.

K. Safety and Port Security: Governmental, commercial
and private organizations concerned with the safety
and security of US ports, in both technical and law
enforcement matters, including the safe transportation
of hazardous materials and the proper management of
intra-port vessel traffic.

L. International Bodies: International organizations,
both private and oublic, which are concerned with the
conduct and regulation of international marine affairs
in their commercial and political-military aspects.

M, Maritime Communications: Private, commercial and
governmental assoclations engaged in the regulation of
marine communications and the promotion of the
development and use of improved radionavigation aids.
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They may also affect the clientele groups which, in turn,

influence Coast Guard programs. The following simple model

illustrates th= relationships:
(Table 6-4)
Issues\ ----------------------- > CG Proqgrams
\ /
{Table 5-5) (Table 6-3)
\ /
\ /
3 /

Clientele Groups

A matrix relating clientele groups to Coast Guard
programs is presented as Table 6-3., In this matrix a "1°
indicates that a common interest exists. Since clientele
groups and programs may have several interests, the matrix
provides only a rough indication of relationships.

Table 6-4 shows the direct relationships of issues to
Coast Guard programs by a "1" in each matrix cell where a
relationship exists. The multifaceted nature of the issues
frequently impacts several programs. In similar fashion,
Table 6-5 shows the relationships of issues to clientele
groups.,

6.5 Common Interests Among Clientele Groups and Coast
Guard Programs

The relationships shown in the foregoing tables are
summarized in Table 6-6. In this table (which is a
2-dimensional representation of 3-dimensional
relationships) the letters in the cells signify the related
clientele groups. For instance, a "D" (Weather Services ani
Navigation Clientele Group) appears in the third row (Dom,
Trade Patterns), in th2 first column (AN Program},
indicating that these three elements share a common
interest. The nature of the relationships and common
interests implied by the Table 6-6 cell entries are
specified in the following sections, which are arranged by
Coast Guard program,
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TABLE 6~5

ISSUES VS CLIENTELE GROUPS

CROSS-RELEVANCE MATRIX:

CLIENTELE GROUPS
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Clientele Group

D - Weather Services
and Navigation

B - Port Development
and Operations

B - Port Development
and Operations

C - Maritime Personnel

F ~ Insurance Industry

Common Interest

Program: AN

Short range aids to accommodate
changing vessel types/sizes
where needed,

Program: BA

Bridge regulations which do not
hinder harbor/waterway usage.

Program: CVS

Harbor and terminal facilities
to handle new ships/more ships.

Employment and qualification of
shipbuilding personnel.

Employment, licensing, certifica-
tion of shipboard personnel.

Employment, licensing, certifica-
tion of dockside personnel.

Employmant, licensing, certifica-
tion of shipboard security
personnel.

Employment, licensing, certifica-
tion of harbor security personnel

Ship and cargo hazards.
Marine accident claims,

Environmental hazards: air

{(using co2al), nuclear.

water,

Risk to vessel; reliability of

automation,

Transit risks: weather, ice,

traffic.

Risk to vessel and cargs in port
(navigation, cargo handling).

Terrorism in US harbors.

Piracy, terrorism outside US.
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Clientele Group Common Interest

G - Shiphuilding and New ships - type, size, etc. i
Propulsion
Promote/protect/improve ship- !

building industry. |

Power plant development/
construction.

Development/construction of
automated shipboard features

I - Commercial Shipping Trade economics.

Attractiveness of new ports as
foreign trade terminals,

New ships for fleet.

Fuel cost, availability.
Rapid turn-around in port.

Delays and risk to vessel and
cargo due to piracy, terrorism,

K - Safety and Port Nuclear hazard to ports.
Security
Equipment systems reliability.
Sufficient crew to handle ship.

Transit risks: weather, ice,
traffic.

Marine accident investigation.

Vessel/cargo/personnel/port

safety.
L - International Vessel safety, especially foreign
Bodies (IMCO, SOLAS) vessels in US waters.

International safety standards and
agreements: nuclear, TSS.

Suppression of terrorism, piracy
by political/legal means.
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Clientele Group Common Intercst

Program: ELT

- Insurance Industries Damage claims, terrorism, piracy
- Safety and Port Suppression of piracy in US waters
Security - and on high seas.

- International Bodies : Suppression of terrorism, piracy
. throujh political/legal means.

Program: IO

-~ Port Development Icebreaking in harbors and inland
and Operations waterways, including Great Lakes.

- Weather Services Ice forecasting/ship routing on
and Navigation Arctic trade routes.

Ice forecasting/ship routina on
inland waterways, including Great
Lakes.

Program: MEP

-~ Insurance Industry Environmental risk: oil/hazardous #
cargo, pollution liability, damage
and claims.

~ Environmental Pollution (especially oil) in
Protection, harbors and US coastal waters.
Conservation
and Use Pollution emanating from ships:

bunker fuel (o0il), smoke, nuclear.

Pollution incident investigation,
law enforcement,

Program: MSA

- Weather Services Weather and ice forecasting/ship
and Navigation routing on high seas, coastal and
inland waters.
- Marine Science Weather, ice, current research and {
forecasting in coastal waters and
high seas.
- International Bodies Agreements regarding weather and

ice research and forecasting/ship
warning and routing.

6-12
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Clientele Group Common Interest

Program: PSS

B - Port Development Harbor and terminal facilities to
and Operations handle new ships/more ships.

Port development/expansion to
accommsdate changing trade patterns.

Port development for safe,
efficient vessel movement.

F - Insurance Industry Risk to vessel (navigational
hazards), cargo (cargo handling),
port facilities.

Environmental risk: oil (water
pollution), coal (air pollution),
nuclear.

Risk to vessel: reliability of
ship control systems, cargo
control systems, adequacy of crew.

Sabotage, terrorism.

I - Commercial Shipping Trade economics, commercial
attractiveness of new ports.

Short turn-around time in port.

Delays/damage to ship or cargo
due to terrorism.

K - Safety and Port Cargo safety, especially hazardous
Security cargo,

Risk to vessel/cargo/port due to
fuel (oil: fire; nuclear: contami-
nation).

Risk to vessel: reliability of
ship control systems, cargjo
handling systems, adegquacy of
crew and dockside personnel.

Rules of the nautical road.

Safe vessel movement, cargo
handling.

Sabotage, terrorism,

L - International Bodies Rules of the nautical road. ‘




Clientele Group

Common Interest

Program: RA

D - Weather Services
and Navigation

L - International Bodies

E€ficient radio navigation aids to
serve US commerce in US waters and
on high seas,

Efficient radio navigation aids to
serve US commerce in JS waters and
on high seas.

Program: SAR

K - Safety and Port
Security

Safety of life and property in US
coastal waters and on high seas,

Adequacy of ship's crew to provide
assistance to another vessel in
distress.

Program: GAC

K - Safety and Port
Security

L - International Bodies
(WAARC)

M - Maritime
Communications

Calling/distress/locatingy systems
for US ships anywhere.

Calling/distress/locating systems
for US ships anywhere.

Calling/distress/locating systems
for US ships anywhere.

Program: GAOI

C - Maritime Personnel

E - Environmental
Protection,
Conservation
and Use

F - Insurance Industry

K - Safety and Port
Security

Employment of shipboard personnel
who are low security risks,

Employment of port workers who
are low security risks.

Identification of ships and
waterfront facilities
intentionally polluting the
marine environment,

Environmental hazards: water,
air, nuclear.

Sabotage, terrorism.

Marine accident claims.

Sabotage, terrorism,




6.6 Summary

This completes the analysis of the relationships among
the issues, clientele groups, and Coast Guard programs. The
common interests identified above provide the basis for
examining the aggrejate impacts of future merchant fleets
on each affected Coast Guard program in Chapter 7.




CHAPTER 7
ANALYSIS OF PROGRAM IMPLICATIONS

7.1 Introduction

Relationships among merchant fleet-related issues,
Coast Guard programs, and clientele groups were explored in
Chapter 6. The purpose of this chapter is to investigate
the collective direct impacts of future merchant fleets on
each affected Coast Guard operating and support program.
Three programs (MO, MP, and RBS) were found in Chapter 6
not to be directly affected by future merchant fleets;
discussion of these programs is therefore omitted in
Chapter 7.

In the sections which follow, discussion of each
program is arranged in a standard format (Description of
the Impact, Scenario Influence, Program Implications,
Recommended Action Options). The action options are derived
directly from the discussion of each program. Generally,
current program actions are assumed to continue and are not
stated; only new actions, or current actions which warrant
increased emphasis, are stated in the lists of Recommended
Action Options.

In the final section, conclusions of a general nature
are highlighted, together with some observations pertinent
to the support programs (Personnel, Hazard Control Safety,
and Research and Development) which future merchant fleets
will affect indirectly but significantly. In this regard,
it is noteworthy that none of the conclusions or program
action options is at opposition to the trends given in the
Coast Guard Planning and Programming Manual, Chapter V
(CG-411) although the emphasis on specific points may
differ. This {s not surprising because the program

Ny



descriptions in CG-411 are knowledgeable and
forward-looking, and because merchant ships are capital
intensive and long-lived, hence changes in the fleet will
generally occur gradually.

7.2 Program: Short Range Aids to Navigation (AN)

7.2.1 Description., The impact of the Future Merchant

Fleet on the AN program occurs with changes in domestic
trade patterns, i.e., changes in the US terminal ports
engaged in foreign trade. A sensitivity to changes in the
sizes, types, and confiqurations of the carrier vessels to
serve this trade is also implied.

7.2.,2 Scenario Influence. Domestic trade patterns

inferred from the scenarios differ principally in degree.
The ascendency of smaller ports (due to industrial
decentralization) and deepwater terminals under Scenario E
represents the greatest change, The use of small ports also
increases under Scenario H, but the volume of trade
concurrently diminishes; the effect of these two contrary
conditions tends to minimize the net demand for changes in
the AN system.

Changes in ship types and sizes also vary in degree
among the scenarios. Increases in the size of ships calling
at US ports will continue to be limited by channel depths
in US harbors and waterways, and the number and type of US
deepwater ports established.

7.2.3 Program Implications. The implications for the AN

program are twofold: to provide visual/audible aids where
needed geographically, and to assure that the aids
established are suitable for the vessels which rely upon
them. There is nothing new in these requirements; they have
been fundamental considerations for centuries. The
appropriate future policy for the AN program, regardless of
scenario, appears to be a continuation of the practices
which have produced the highly effective system in
existence today. Close coordination with AN clientele will
be essential in order to plan for AN services to support
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port development and expansion. This is especially true

where significant increases in channel controlling depths

(to accommodate VLCCs and ULCCs) are contemplated.
Verification of the adequacy of existing

visual/audible aids to serve very large ships is also
implied. Many existing lighted aids, such as buoys and
minor lights, are designed for the mariner who is quite
close to the surface. The usefulness of these lights to a
mariner 70 or more feet above the water, whose view of the
adjacent water is obscured by the enormous huli, would
appear to be marginal, Audible aids would be nearly
useless, Since smaller vessels will continue to require the
existing AN systems, new or augmented systems to serve
large vessels may become necessary.

7.2.4 Recommended Action Options

o Continue to monitor port development plans and
proposals of clientele, especially plans to
accommodate large ships in US ports.

° Investigate the adequacy of the existing AN

system to serve large ships calling at US harbors
and deepwater ports.

7.3 Program: . Bridge Administration (BA)

7.3.1 Description. Seaports are situated at the interface

of land and sea transportation modes. Bridges over
navigable waterways carrying foreign and domestic trade are
frequently necessary for the efficient flow of trade by
land transport vehicles and to facilitate the commercial
and social life of the seaport city. The siting and
characteristics of bridges is a dynamic problem which seeks
to satisfy the current and projected needs of both
transportation modes.

7.3.2 Scenario Influenc:. ™= volume of foreign trade is

projected to vary widely among tne scenarios while domestic
waterborne trade is generally expected to increase.
Intermodal connections are particularly important in
Scenario E where trade volumes are high. Port development
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(expansion, modernization) to accommodate larger ships is
also a characteristic of Scenario E. Funding limitations
cause intermodal improvements and port development to
suffer in Scenarios R and H; in Scenario R improvements are
concentrated in a few ports while facilities simply

deteriorate in Scenario H,
7.3.3 Program Implications. Bridges are generally an

impediment to marine transportation but they provide
indispensible land-mode links in the flow of trade to and
from the hinterland. Bridges are also long-lived and
expensive to build and maintain., Bridges originally of
adequate capacity and which are relatively unobtrusive to
marine traffic can prove inadequate on both counts long
before the end of their life cycles. The BA program will be
required to continue to deal with the marine hazards
embodied in existing bridges, and with the issuance of
construction permits for new bridges. Compromises between
the legitimate demands of land and water transport modes
will have to be sought in the siting and characteristics of
bridges. In a larger sense, however, bridges are but a part
of the inter-related transportation networks and geography
which characterize any port, and there are alternatives to
bridges, such as pipelines, tunnels, and
geographical/hydrographical modifications of the port.
Under a coherent, well-conceived port development plan,
these alternatives could result in a safer, more productive
port.

7.3.4 Recommended Action Options

o Continue close liaison with program clientele to
assure equitable treatment of the legitimate
interests of the land and water transportation
modes.

o Participate actively in all phases of port
development planning.




7.4 Program: Commercial Vessel Safety (CVS)

7.4.1 Description. Not surprisingly, the future merchant

fleet will have major impacts on the CVS program, The
impacts will be felt in three broad areas: the ship itself
(designs, types and sizes of vessels built, and their major
subsystems); the environment within which the ship operates
(physical, ecological, socio-political); and the personnel
involved in ship operation (crew, dockside personnel).

7.4.2 Scenario Influence. While significant building of

small ships for domestic trade is envisaged under all
scenarios, new ship deliveries for foreign trade range from
near zero (Scenario H) to a whole new fleet (Scenario E)
reflecting the foreign trade and capital availability
situations. A mix of freighters, tankers, and bulk carriers
is projected; under Scenario E there is a marked increase
in the number of bulk carriers and in the sizes of all
ships. Those ships which are - ..t will tend to continue
the trend in automation of sy. :vas for ship control and
cargo handling. New fuel-efficient power plants (gas
turbine, slow/medium speed diesel, coal-fired, and, in
Scenario E, nuclear) will also be introduced, paced by fuel
cost and capital availability.

Environmental protection is a significant concern
across all scenarios; concurrently, increases in the volume
of hazardous cargoes are projected (especially in Scenarios
R and E), further complicating the impact of ships and
their cargoes on the marine environment. Ship casualty
rates rise in Scenario H but decline in Scenarios R and E.
Arctic trade routes may evolve in Scenario E, with
attendant structure and ice damage implications for ship
designs, Piracy and acts of terrorism involving US ships at
home or abroad are projected for all scenarios, especially
Scenario E.

Changes iIn the qualifications, licensing, and
certification of shipboard personnel evolve as i{ncreases
are experienced in the volume/type of hazardous cargo
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carried and in the extent of shipboard automation.

Automation will generally require smaller, but more highly
qualified, crews; minimum safe manning levels, irrespective
of automation, will also become an issue. Labor pressures
to keep manning levels high will be strongest under
Scenario H, in which maritime unemployment is highest. Crew
members specially gualified to deal with terrorists may be
required, especially under Scenario E.

7.4.3 Program Implications. The CVS program is concerned

with vessels and their personnel. Laws, regulations, and
standards relating to the design and construction of
seaworthy ships will, of course, continue to be applicable.
Ships of all types constructed in US shipyards can be
expected to increase in size and new shipbuilding materials
and techniques will require regulations and standards to be
revised accordingly. New laws, requlations, and standards
will also be required for the design and construction of
vessels for the carriage of hazardous cargoes. LNG carriers
and double bottoms for tankers are current examples of
implications of this type.

Merchant ships, particularly large ones with small
crews, are extremely vulnerable to terrorist attacks in
port. It is possible that features to minimize the risk or
effects of a terrorist attack could be incorporated in the
design of a vessel. It also appears that such features
might serve to minimize environmental damage. For instance,
double bottoms tend to preserve both the integrity of the
cargo and the marine environment, should the outer hull be
ruptured by any means.

Regulations, standards, inspection techniques, and
possibly legislation will be required for the design and
construction of major ship systems, such as power plants,
Slow and medjum speed diesel engines, long used in Europe,
will find increasing application to US ships, as will gas
turbine technology. Modernized coal-burning and nuclear
plants are additional possibilities.
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Other ship systems will also change the scope of CVS
activities., Automation of ship control, communication, and
navigation systems will continue to evolve with a
consequent reduction in the number of required
watchstanders. Automated shipboard cargoe handling equipment
will become more widespread, particularly for handling bulk
cargoes (liquid, dry, and slurried). Stringent design
requlations and standards will be required to assure the
safety of the ship, its cargo, the evironment, and
facilities and other ships in the vicinity.

The activities of the CVS program with respect to

maritime personnel will undergo significant changes in the

future., Qualification, licensing, and certification

standards and procedures will be affected by the addition

of VLCCs and ULCCs to the US fleet and the automated

features, such as ship control and cargo handling systems,

incorporated in the designs of new ships. Just as radar,

for example, provided the mariner with a powerful new tool,

its proper use required an increased level of operator

competence. With larger ships frequently laden with

hazardous cargo, the consequences of system failure or

operator error becomes enormous. Special qualifications and

certification of personnel will very likely be required for

those on board ship responsible for loading, stowage,

transfer, unloading and associated cargo emergency

operations. To the extent that US merchant ships become

targets for terrorists, the need for shipboard personnel

with special training, qualification, and certification in

ship defense and anti-terrorist activities may become

necessary. ‘
Apart from the external demands on the CVS program

briefly discussed above, the internal demands on Coast ‘

Guard inspectors will also grow. The Coast Guard will have
to expand its inspector training program to keep pace with
new marine technologies, and with the requirements which

new ship and system designs impose on operating personnel.




7.4.4 Recommended Action Options

The following are action options recommended for

inclusion in the Cocast Guard's planning of the CVS program,

These action options address the emerging issues and

problems

that the Coast Guard's CVS program will face over

the next twenty-five years.

Ships

e) Develop regqulations and evaluation criteria for
new types of ship power plants:

a) slow and medium speed diesels
b) gas turbines

c) coal fired power plants

d) nuclear power plants

o Develop regulations and evaluation criteria for
the employment of automated ship subsystems
including back-up emergency requirements.

° Develop regulations governing the design and
construction of ships and shipboard containers to
be used for transporting various types of
hazardous materials.

o Investigate the feasibility of incorporating
features which would make ships less vulnerable
to terrorist assaults or which would minimize
potential damage to the ship, its cargo and its
personnel,

Environmental

o In all aspects of CVS program activities,
incorporate considerations responsive to
environmental protection objectives,

o Foster cooperation and coordination of
environmental protection activities among CVS,
MEP, PSS and other USCG programs,

() Determine vulnerabilities of existing fleet to
terrorist assaults and investigate ways to lessen
these wvulnerabilities.

Personnel
° Modify existing personnel qualifications,

licensing and certification procedures, or design
new ones responsive to:
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a) 1increased sophistication of ships and ‘
shipboard systems 1

b) shipboard handling of hazardous cargoes

c) terrorist threat.

7.5 Program: Enforcement of Laws and Treaties (ELT)

7.5.1 Description. The impact of the future merchant

fleet on the ELT program will be felt principally in the
realms of illegal acts of a socio-political nature, namely
piracy and terrorism in US coastal waters and on the high
seas. Terrorism is seen as any illegal act of violence
undertaken to serve the political purposes of any US or
foreign interest and includes acts of piracy.

7.5.2 Scenario Influence. Terrorism involving US ships is

a significant concern across all scenarios. The likelihood
of terrorist incidents increases as US policy (i.e.,
foreign policy and some controversial aspects of domestic
policy, such as environmental practices) is perceived to be
inimical to the goals or interests of certain groups. The
headlong pursuit of self-interest by the United States
(Scenario E), for instance, could be expected to antagonize
Third World nations, especially their more radical
factions.

7.5.3 Program Implications. Because of the relative

difficulty of molesting a ship at sea, most terrorist acts
will probably occur (or be initiated) in port, where any
Coast Guard response would probably be undertaken under the
aegis of the PSS program (g.v.). However, incidents which
occur offshore, or which move offshore (as in a
highjacking, for instance) could involve the ELT program, {
Further, enforcement of international law, in cases of
piracy involving foreign vessels on the high seas, could be
required. Close coordination within the Coast Guard will be
necessary, both by the ELT-PSS program planning level and
among the operational commands which may become involved.




7.5.4 Recommended Action Options

1, Develop counterterrorist contingency plans,
including inter-agency coordination arrangements,
and trained personnel,

2. Establish mechanisms and procedures to facilitate

close cooperation between ELT and PSS at the
planning and operational levels,

7.6 Program., Ice Operations (10)

7.6.1 Description. The impact of the future merchant

fleet on the IO program will be for the purpose of
facilitating commerce on YS inland waterways (including the
Great Lakes) and in the western Arctic region. Icebreaking,
ice forecasting, and ship routing activities are envisaqged.

7.6.2 Scenario Influence, Domestic waterborne commerce is

projected to grow under all scenarios, especially Scenarios
R and E, A major and increasing portion of this commerce
will be enerqgy and other raw materials, and hazardous
cargoes, The Great Lakes will be opened to inter-lake
traffic year-round under Scenarios R and E, 0il and gas
traffic to the western Arctic is likely under Scenarios R
and E; a trans-Arctic (Northwest Passage) trade route is a
distinct possibility under Scenario E.

7.6.3 Program Implications. The traditional 10 activities

(icebreaking to free beset vessels and to keep selected
waterways navigable) will continue in the future. Depending
on the volume of trade in particular areas, and the
prevailing economic conditions, the need and/or demand for
ice forecasting services can be expected to increase, The
Coast Guard may find ice forecasting, supplemented by
icebreaking services only as needed, to be an effective way
to minimize program costs. Commercial shipping interests
may come to rely on timely, accurate ice predictions 1in
their daily operations., In some areas (e.g., the Great
Lakes or western Arctic) a ship routing system based on
current and forecast ice conditions may become desirable or

necessary from the standpoint of vessel, carqgo, or
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environmental safety. The spectre of a major Arctic oil

spill resulting from ice damage, for instance, may warrant
the effort and expense of establishing effective
preventative measures. The development of ice forecasting
and ship routing activities will require inter-program
coordination or re-allocation of tasks within programs. The
I0 and MSA (and possibly MEP) programs are involved.,

7.6.4 Recommended Action Options

o Investigate methods to improve ice forecasting,

o Continue participation in the Great Lakes Winter
Navigation Demonstration Program.

o Explore, in conjunction with all interested
parties, the economic and technological
feasibility of a western Arctic transportation
systenm.

7.7 Program, Marine Environmental Protection (MEP)

7.7.1 Description. The impact of the future merchant

fleet on the MEP program will depend principally on the
volume of trade and the types of vessel power plants in
use., The numbers and sizes of ships, and volume and type of
cargo comprising US foreign and domestic trade will be
important factors.

7.7.2 Scenario Influence. While the volume of US foreign

trade (hence the number of ships calling at US ports)
varies widely across the scenarios, domestic trade
generally increases, markedly so in Scenario E. Waterborne
transport of oil and other hazardous cargoes is projected
to increase. Average ship size also generally increases. In
all scenarios, therefore, the hazard to the environment
tends upward; it is in the rate of increase that the
scenarios differ, with Scenario E representing the greatest
marine activity, hence greatest risk,

Ship bunker fuels are projected to change under
Scenarios R and E where the use of o0il is supplemented by
coal, The use of nuclear power becomes significant late in

the period under Scenario E.




Geographical changes also occur. Under Scenario 4
smaller ports handle relatively more foreign trade.
Decentralization under Scenario E also spreads the
environmental risk geographically. Deep water ports, which
come into use in Scenarios R and E, and the use of the

western Arctic by commercial shipping have the same effect.
7.7.3 Program Implications., The functional activities of

the MEP program (Response, Enforcement, Prevention,
Monitoring and Surveillance, Impact Assessment) will
continue to be appropriate and the levels of effort can
also be expected to increase commensurate with increases in
the numbers, average DWT, and average age of ships plying
US waters, Program emphasis will have to be applied
geographically to match changing patterns of marine
activity (to smaller ports or deepwater ports, for
instance). The current program focus on water pollution by
ofil will also have to be expanded to include water
pollution by other hazardous materials and air pollution
because of the increased use of coal. Air and water
contamination by nuclear particles is a contingency which
will require preparation. MEP activities in the Arctic will
require inter-program coordination (with I0 and MSA).

7.7.4 Recommended Action Options

o Develop procedures for responding to, containing
and cleaning up spills of hazardous cargoes other
than oil.

Investigate the implications of increased use of
nuclear power and transport of radioactive
materials for the marine environment. Develop
contingency plans for dealing with the hazards
posed.

Assess impact of potential environmental damagje
In Arctic environments due to increased ship

operations as well as potential accidental spills
of hazardous cargoes, including oil.




7.8 Program: Marine Science Activities (MSA)

7.8.1 Description. The impact of the future merchant

fleet on the MSA program will be felt in the need to better
understand natural phenomena which affect the safe and
efficient movement of ships, namely weather, ice, and
current,

7.8.2 Scenario Influence. The importance of weather, ice,

and current information depends fundamentally on the number
of US ships (i.e., potential users), the trade routes which
those ships ply, and the benefit to be derived from
efficient shipping operations, particularly with regard to
fuel economy. Under Scenario H, the fleet size shrinks as
the US withdraws from foreign trade. Hence, the number of
users decreases, While aged ships may be more susceptible
to weather damage (hence a demand for weather forecasting
services), general economic conditions would probably not
support weather routing schemes,

In Scenario R the number of ships also diminishes, but
as a necessary step in creating a shipping industry which
is in economic balance. Under these conditions,
considerable interest in efficient ship routing could
develop. Ice forecasting and possibly ship routing will be
important in supporiii:: ,s2ar-round Great Lakes operations.

Maximum impact on MSA can be expected under Scenario E
where the fleet size increases and the US is deeply
involved the carriage of its foreign trade., With stiff
competition, efficiency of operations becomes a major
concern, The Great Lakes are open to inter-lake shipping
year round and Arctic trade routes become increasingly
probable.

The use of wind to power merchant ships is a
possibility under Scenarios R and E, either by introducing
modern sailing vessels or by installing wind-driven
generators aboard ship. In order for sailing vessels to
compete with powered vessels, accurate and timely weather
and current forecasts would be vital,




7.8.3

Program Implications. The need for knowledqge of the

marine environment (weather, ice, and current phenomena)

will not diminish in the future. Knowledge of the marine

environment can serve man in three overlapping aspects or

types of application:

o

Demands for applications of the first type can be
expected to continue in the interest of preserving life and
property.

It enables man to harness the forces of nature to
his own use, e.g., energqy conversion/power
generation, sailing vessels.

It enables man to defend himself ajainst the
effects of nature, e.g., storm warnings, storm
behavior, the intrusion of icebergs into the sea
lanes.

It enables man to minimize risk and uncertainty
associated with marine activities, e.g.,
prediction of the drift of disabled boats or oil
slicks, passage through ice fields,

Environmental protection interests will increase

demands for applications of the second type. Regular

commercial transit of ice-~infested waters will be largely

contingent upon the availability of frequent, accurate ice
and current forecasts in particular geographical regions.
Advisory ship routing follows naturally from the ability to
predict ice conditions; mandatory ship routing may be
warranted where independent sailings are considered
unacceptably hazardous.

Weather routing on the high seas, stemming from
applications of the second or third type, will depend on
economic conditions and the benefit to be derived as
perceived by potential users, e.g., shipping companies. A
return to sailing vessels, while a low probability event,
could create a significant demand for frequent and accurate
weather and current forecasts in regions where such ships
operate.

A common thread which runs through all the impacts on
the MSA program, regardless of scenario, is the need for
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7.8 Program: Marine Science Activities (MSA)

7.8.1 Description. The impact of the future merchant

fleet on the MSA program will be felt in the need to better
understand natural phenomena which affect the safe and
efficient movement of ships, namely weather, ice, and
current.

7.8.2 Scenario Influence. The importance of weather, ice,

and current information depends fundamentally on the number
of US ships (i.e., potential users), the trade routes which
those ships ply, and the benefit to be derived from
efficient shipping operations, particularly with regard to
fuel economy. Under Scenario H, the fleet size shrinks as
the US withdraws from foreign trade. Hence, the number of
users decreases. While aged shipe may be more susceptible
to weather damage (hence a demand for weather forecasting
services), general economic conditions would probably not
support weather routing schemes.

In Scenario R the number of ships also diminishes, but
as a necessary step in creating a shipping industry which
is in economic balance. Under these conditions,
considerable interest in efficient ship routing could
develop. Ice forecasting and possibly ship routing will be
important in supporii:i:

-

/2ar-round Great Lakes operations,

Maximum impact on MSA can be expected under Scenario E
where the fleet size increases and the US is deeply
involved the carriage of its foreign trade. With stiff
competition, efficiency of operations becomes a major
concern, The Great Lakes are open to inter-lake shipping
year round and Arctic trade routes become increasingly
probable.

The use of wind to power merchant ships is a
possibility under Scenarios R and E, either by introducing
modern sailing vessels or by installing wind-driven
generators aboard ship. In order for sailing vessels to
compete with powered vessels, accurate and timely weather
and current forecasts would be vital.
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coordination, both within the Coast Guard and with other
organizations and government agencies. Within the Coast
Guard the MSA, 10, SAR, and MEP programs are principally
concerned with weather, ice, and current forecasting.

Coordination with external agencies, such as NOAA (which
, has primary government responsibility for weather
forecasting), for instance, is also essential in order to
assure effective contributions and information exchanges in
these areas and to facilitate efficient utilization of

organizational and governmental resources.

7.8.4 Recommended Action Options

o Continue to develop methods to provide accurate
and timely forecasts of environmental conditions
(e.g., weather, ice, currents).

o Strengthen mechanisms for coordination and
cooperation within USCG and with other government
agencies concerned with environmental
forecasting.

7.9 Program: Port Safety and Security (PSS)

7.9.1 Description. The future merchant fleet will affect

the PSS program in all its aspects. Principally, these

involve consideration of ship movement in port, port

facilities, cargo handling, treatment of hazardous cargo,

terrorism and sabotage, and rules of the nautical road. |
Environmental impacts, which are also important, have been

dealt with under the MEP program.

7.9.2 Scenario Influence. 1In port ship movement involves

the maneuvering, navigation, and control of vessels in
restricted waterways. In Scenario H improvements in the
geographic and hydrographic features of ports are precluded
because of declining foreign trade and adverse economic
conditions. No deepwater ports (DWP) are introduced. Port
facilities deteriorate and there is increased use of
smaller ports, Capital is scarce in Scenario R, limiting
hydrographic improvements (e.g., channel straijghtening,
widening, deepening) to a few ports; lmprovements {n port

7-15

o ‘ -n--IIl-l-..--..---'......-.iiiiwc*-




facilities and development of DWPs is slow. Under Scenario
E port development is more general and several DWPs become
operational by 2005. Traffic density tends upward in
Scenarios R and E, but remains static in Scenario H. VTS
systems expand markedly in Scenario E, moderately in
Scenaris R, and not at all in Scenario H. Average port time
Slowly decreases in Scenarios H and E, and drops
dramatically in Scenario R,

Improvements in cargo handling operations, cargo
storage, and intermodal systems range from nil in Scenario
H, to moderate in Scenario R, to major in Scenario E. Labor
opposition to automated cargo handling systems, resulting
from unemployment and uncertain economic conditions, is a
major factor in Scenario H, and to some extent in Scenario
R. Waterborne movement of hazardous cargoes increases in
all scenarios, especially Scenario R.

Terrorism and sabotage (i.e., the intentional act or
threat of destruction, damage, loss, or injury to vessels,
property, or persons in a port area) are significant
factors in all scenarios. Austere domestic economic
conditions (with associated labor unrest or political
dissatisfaction, for instance) are the principal source of
terrorism in Scenario H and the early phase of Scenario R.
Under Scenario E, however, the source stems from foreign
reaction, in US ports and elsewhere, to strident US
expansion which is perceived to be at the expense of
foreign nations or interests,

Ships of increasing size will ply US waters undar all
scenparios, regardless of the condition of the US fleet. The
current impetus to modify the rules of the nautical road to
accommodate large vessels (i.,e., to enable all marine
traffic to flow safely) will continue in the future.

7.9.3 Program Implications., Under its responsibilities :

for port safety, security and efficiency, there is scarcely
any facet of port operations which escapes the legitimate
notice of the PSS program. Further, any seaport is a
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dynamic, living thing; conditions, and Coast Guard
concerns, continually change. The physical confiquration of

a port (its geography and hydrography) is a fundamental
attribute affecting the safe and expeditious movement of
vessels. Changing the physical confiquration of a port is
an expensive undertaking and not always feasible. Any
channel widening, straightening, or deepening improvements
which are undertaken, however, would be a direct concern to
the PSS program with respect to designation of anchorage
areas, speed limits, and VTS requirements, for instance.
Wholesale channel deepening will probably not be warranted,
but in those ports where it is, the newly admitted deep
draft ships will require a re-evaluation of the
safety/efficiency requlations and requirements associated
with the movement of vessels of all sizes within the port.

Port development will not be limited to existing major
ports, as might be inferred from the discussion above. With
industrial decentralization, some of today's minor ports
could begin to handle a much larger share of US foreign
trade, or certain commodities of trade (note, for example,
the number of Gulf ports dedicated to the oil trade).
Deepwater ports present yet another aspect of port
development where the need for safe and efficient vessel
movement generates PSS involvement. The focus of PSS
involvement should not, therefore, be limited
geographically to the current centers of marine activity;
the Coast Guard must be sensitive and informed regarding
port development outside these centers.

Ship service facilities within a port, such as
maintenancz and waste disposal facilities, will change to
accommodate the new types of ships calling. Facilities for
coal and nuclear fuel handling may also evolve. New types
of facilities and equipment could place demands on the PSS
program for safety requlations, supervision of hazardous
operations, and qualification/certification of dockside
personnel.
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All aspects of cargo handling operations will affect
the PSS program. The development of containerized cargo
over the past 20 years provides a clear example of the kind
of changes in store. RoRo vessels, barge carriers, and
integrated tug-barge systems will have potential for
quantum changes in the way cargo is loaded/unloaded,
stored, and transferred to land transport modes, The
emphasis on efficient intermodal movement of cargo from
shipper to consignee will not diminish, and the concept is
not limited to containerized/unitized cargo, as advances in
slurried cargo handling and self-unloading dry bulk
carriers will attest. Requlations and procedures to assure
safe, secure, and efficient cargo flow will require
increasing awareness and involvement in the total
intermodal system by PSS program personnel at the planning
and functional levels.

Increases in the number of commodities designated as
hazardous cargo, and in the volume of these cargoes moved
in domestic and foreign trade, portend further increases in
PSS program emphasis. The handling of LNG imports and the
siting of LNG terminals are but one example of this
important issue. The safe movement of hazardous cargoes in
the port area, and the competence of personnel involved in
movement and handling of these cargoes, are key aspects of
PSS concern. Since the degree of risk varies according to
the specific material, quantity, type of vessel, traffic
conditions, etc., and since the consequences of an accident
also vary, movement procedures and regulations will have to
be both effective and flexible, It will be equally
important to assure that the people responsible for
transferring and storing hazardous material know their
business and perform preperly. Qualification/certification
standards for dockside personnel, as well as Coast Guard
supervisory and monitoring personnel, will assume
Increasing importance to the PSS proqgram,
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The security of vessels, cargoes, and facilities in a
port complex from intentional destructive acts is a
difficult and growing responsibility of the P35S program. A

large part of the problem lies in threat identification and
evaluation, The Special Interest Vessel (SIV) Program
focuses on a particular Communist threat; the threat posed
by terrorism for sundry (and often obscure) political
purposes is much more diffuse. A high level of vigilance
based both on observation and on effective and timely
intelligence will be required, as will procedures for
special precautions and surveillance (like the SIV program)
when warranted. |
If a vessel or port facility were to be seized,
coordination among the various federal, state, and local
law enforcement authorities would obviously be required,
with a single authority in charge. To be effective,
especially in ports (such as New York) where many
authorities are involved, prior planning by all concerned
(including the Coast Guard) will be essential.
If a terrorist incident culminates in a destructive
act (e.g., fire or explosion), with or without warning, the
usual emergency firefighting measures would, of course, be
invoked, with direct impact on PSS program planning and
operations. While firefighting and other harbor emergency
measures are usually the result of accidents and not unique
to terrorism, the potential effects of accidental plus
ifntentional causes, increased volumes of hazardous
(frequently flammable, explosive, or toxic) materials, and
increased port activity combine to create incipient
disasters of grave proportions. Clearly, responsibilities ‘
for port safety and security will continue to grow heavier.
Standards, regulations, and procedures, necessary for the !
discharge of these responsibilities, will appear burdensome |
to some elements of the maritime community, and an
impediment to economically efficient port operation. The !
cost of precautionary measures (regulations) will have to J
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be carefully and periodically evaluated against the cost of
disaster.

The PSS program is responsible, within the Coast
Guard, for promoting the unification and consolidation of
the rules of the nautical road. A single, universal set of
rules is, and will continue to be, a worthy goal as a means
reducing uncertainty in the mind of the mariner and
promoting traffic safety. That is not to say that the
rules, once unified, should remain static; they (i.e., the
International Rules) change as ships change and as new
technologies are introduced. The advent of marine radar is
a case in point. A current problem, and one for the future,
involves rules which are compatible with the
characteristics of very large ships. As average ship sizes
and minimum stopping distances continue to increase, the
need for resolution will also increase. Establishment of
deepwater ports and/or channel deepening in US harbors will
render the problem more acute from a US point of view.

Protection of the marine environment in ports and
waterways is also an important responsibility of the PSS
program. As stated at the beginning of this section,
however, the PSS program implications may be inferred from
the MEP program discussion, Section 7.7.

7.9.4 Recommended Action Options

o Participate actively in all phases of planning
for port development, modification, and
construction, including deepwater ports.

o Expand scope of interest to include more detailed
participation in the development and operation of
small US ports, recognizing the changing
importance of these ports.

o Develop plans and procedures to accommodate, and
assure the safety and security of, the increasing
volume and types of hazardous materials.,

o Participate in the design and development of port
facilities for bunkering ships and to accommodate
ship-generated wastes associated with new types
of fuels, such as coal and nuclear.
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o Participate, in conjunction with all interested
parties, in the planning and implementation of
anti-terrorist operations involving US ports.
Coordinate security and intelligence planning
with the GAOI program.

o Continue efforts to consolidate and simplify the
Rules of the Nautical Road; explore modifications
to the rules necessitated by changing sizes and
types of vessels.

o Work closely with MEP and other USCG programs in
the environmental protection arena.

7.10 Program: Radio Navigation Aids (RA)

7.10.1 Description. Ships of the future US merchant fleet

will require the means to navigate with precision in US
waters and on the US foreign trade routes which they ply.

7.10.2 Scenario Influence. The volume of US foreign trade
and the portion carried in US ships varies widely among the

scenarios. Foreign trade pacterns (i.e., the volume of
trade and the numbers of US ships sailing on the various
trade routes) also varies among the scenarios. There is a
general trend toward increased trade with resource~rich
areas (South America, Africa, Southwest Asia). 0il is a
major import commodity. Non-liner service increases in
Scenario R, implying a diffusion of US carriers over many
trade routes, Arctic trade routes may become important in
Scenarios R and E.

Efficient transoceanic transit will depend in large
measure on accurate navigation over the routes traversed.
This is especially true if weather routing or ice routing
schemes are put into effect. Accurate navigation in harbors
and restricted waterways (including approaches to deepwater
ports) will assume greater importance, particularly in
Scenarios R and E, as traffic density increases and as the
ships become larger and less maneuverable,

7.10.3 ©Program Implications.: The need to provide

accurate, continuous, all-weather position fixing
capability to US merchant ships on a global basis will
become more acute with the passage of time. The demand for
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such service will be commensurate with the number of US
merchant ships, the trade routes utilized, and the value of
efficient transit as perceived by the shipping industry.
Considerations of increased safety will also be important
in US waters as well as on the high seas. Internationally
agreed Traffic Separation Schemes are predicated on the
general availability of navigational capability
sufficiently precise to permit the mariner to comply with
the TSS. For this reason global navigation systems should
be developed in concert with other maritime nations. Where
weather and ice routing schemes are contemplated,
inter-program coordination (with I2 and MSA) will be
necessary.

7.10.4 Recommended Action Optians

o Continue active participation in the design and
installation of global navigation systems and
traffic separation schemes.

o Establish effective mechanisms for inter-program

coordination among RA, IO and MSA in the
development of weather and ice-routing schemes,

7.11 Program: Search and Rescue (SAR)

7.11.1 Description. Ships of the future merchant fleet
{US and foreign) will affect the SAR program with respect

to the ships themselves, the deepwater ports which service
them, and the areas in which they operate. Since merchant
ships account for only a fraction of the total number of
calls for assistance, changes engendered by the future
merchant fleet will be subtle.

7.11.2 Scenario Influence. The number of ships (US and

foreign) located in waters of immediate concern to the SAR
program will be dependent on the volume of US foreign
trade, which varies widely among the scenarios. While the
average DWT of US ships also varies by scenario, the
average size of foreign ships calling at US ports does not;
averaje DWT can be expected to increase, constrained
principally by channel depths in US ports. Under Scenarios




R and E deepwater ports are established, effectively
relaxing the draft constraint in a gradual manner. US ship
casualty rates (for collisions, groundings, and rammings).
rise in Scenario H, fall slowly in Scenario R, and fall
markedly in Scenarjo E. Since most of the historical
casualty data reflected conditions in US coastal waters,
projections of foreign casualty rates in the same waters
should approximate estimates for US ships. Expansion of
commercial traffic into the western Arctic is probable
under Scenarios R and E; a trans-Arctic trade route is
possible late in Scewnaris %, Except in Scenario H,
shipboard automation will progressively reduce manning
levels,

7.11.,3 Program Implications. It is not expected that SAR

cases involving merchant ships will show a dramatic change
in the future, at least in comparison with the total SAR
workload, Merchant ship SAR cases which do occur, however,
could pose significant problems as the size of the stricken
ship increases. For instance, emergency towing by Coast
Guard cutters (i.e., to prevent aggravation of the
situation pending arrival of commercial assistance)
presents the problem of passing the largest towline
carried; it is doubtful if the connection could be made
without manpower and mechanical assistance (e.g., power to
the captain) from the merchant ship because of the height
of the forecastle, Evacuation of personnel from the ship in
medical emergencies, however, should be relatively simple
by helicopter, since the ship constitutes a stable
platform, usually with ample unobstructed deck areas.
Boarding a large, high-sided merchant ship from a boat
becomes progressively more difficult and laborious as ship
size increases.

The Automated Mutual Vessel Assistance Rescue System
(AMVER), throujh which participating merchant ships provide
assistance to ships in distress, could be atfected as ship

sizes increase and manning levels decrease, Safely
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maneuvering a 200,000 DWT ship in close quarters, and

launching and recovering a boat in even moderate seas,
could require heroic feats of seamanship. (Such a ship
should provide a good lee, however). Furthermore, AMVER
medical assistance capability can be expected to diminish
as doctor billets disappear with reductions in manning
levels. As a consequence, the usefulness of AMVER should
tend to decline. Standing against this projection, however,
is the concurrent trend toward increased numbers of ships,
not all of which will be behemoths.

Coast Guard responses to merchant ship (and other) SAR
cases should gradually be facilitated by the emergence of
deepwater ports (i.e., those which are more substantial
than single point moorings). Deepwater ports and other
offshore structures could provide convenient staging and
helicopter refueling sites.

Arctic SAR operations will become a permanent
requirement at some time in the future, depending on the
energy and trade situations, and the states of technology
and the general economy. The Coast Guard SAR posture in the
Arctic will have to be expanded when regular shipping and
other commercial operations are undertaken with limited
Coast Guard icebreaker support.

7.11.4 Recommended Action Options

o Investigate new procedures, techniques, equipment
needs and training required by the SAR program in
responding to accidents involving ships carrying
various types of hazardous materials.

o Assess the impacts of reduced ship manning levels
on AMVER effectiveness.

o Coordinate Arctic SAR planning with the IO
program,

7.12 Program: Communication Services (GAC)

7.12,1 Description. Communications are essential to the

operation of the merchant fleet. Both short range and long
range communications capability will continue to be
required for safe and efficient ship movement,
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7.12,2 Scenario Influence. US foreigqn trade and the

portion carried in US ships expands in Scenario E;
expansion is more modest in Scenario R but US non-liner
service increases. Automation of ship systems, including
communication systems, generally follows the new ship
delivery rate in all scenarios, which is high in Scenario
E, low in Scenario R, and nil in Scenario 4. Traffic
density in restricted waterways increases in Scenarios R
and E; VTS coverage expands significantly in Scenario E,
moderately in Scenario R. Terrorist activity involving US
ships occurs in all scenarios. Qutside US ports the threat
is greatest in Scenario E.

7.12.3 Program Implications, Provision of basic

telecommunications services to US ships outside the United
States implies global coverage for distress, calling, and
locating frequency bands. While US ships today are
predominantly engagded in liner service, thereby limiting
the area of radio coverage in a predictable fashion,
expansion of non-liner service could take significant
numbers of US ships to any part of the world.

In developing communication systems to serve the US
fleet, user capabilities (in terms of existing and planned
shipboard equipment and systems) must be taken into
account. Improved shipboard systems become attractive when
economically justified. The commercial advantajes of rapid,
reliable, worldwide communications between the shipping
companies and their ships could provide that justification,
especially if the volume of US foreign trade in US ships
were increasing. Weather (and possibly ice) routing of
ships to reduce transit times could also influence the
acquisition of modern shipboard systems. Developments such
as these would necessarily influence the nature of the
systems (in terms of frequency allocations, bandwidths, use
of satellites and automatic equipment, etc.) by which the
GAC program provides basic telecommunications services and
could enable more effective systems to be established.
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Improvements in the reliability and timeliness of distress

message traffic could be expected as a consequence;
implementation of distress alerting and locating systems
would also be facilitated.

The impact of short range communication conditions on
the GAC program will depend on vessel traffic density in
restricted waterways and the degree of VIS expansion. The
number of vessels engaged in domestic trade can be expected
to continue to rise; to this number would be added the
vessels engaged in US foreign trade (which is
scenario-dependent). Since virtually all commercial vessels
in US waters are required to have bridge-to-bridge voice
capability, congestion on VHF-FM channels can be expected
to develop. Language problems are inevitable. Situations
where the mariner is required to guard more channels than
he can manage exist today; with more vessels, more
communications, and more communication requirements (e.g.,
requlations), it is likely that the future mariner's
ability to utilize the information received and to respond
appropriately may be exceeded, unless communication systems
are planned, developed, and operated in the context of
their total impact on each potential user. The Coast Guard
does not unilaterally control maritime communications but,
through its GAC program, it can be an influential
participant in the management of effective maritime
communications.

7.12.,4 Recommended Action Options

o Periodically review the effectiveness of long
range communication services provided by the GAC
program, with particular emphasis on the adequacy
of geographical coverage and on the equipment and
personnel capabilities of using ships.

° Periodically review the effectiveness of short
range maritime communications with respect to
total user needs and capabilities and the
combined effect of comnunication requirements on
particular user groups.




° Explore the language problem inherent in voice
communications to assure communication
reliability and accuracy commensurate with the
speed and convenience of voice systems,

o Coordinate communications planning with

appropriate clientele and with affected Coast
Guard programs (10, MSA, PSS, RA, SAR).

7.13 Program: Intelligence and Security Support (GAOI)

7.13,1 Description. The impact of the future merchant

fleet on the GAOQOI program falls on measures aimed at
minimizing the risk of sabotage and forewarning Coast Guard
and other authorities of potential or impending illegal
acts. GAQI involvement does not stem from the merchant

ships themselves, but rather from the economic, social, and
political conditions surrounding merchant ship operations.
7.13.2 Scenario Influence. 1In Scenario H and the carly

vyears of Scenario R, adverse economic conditions and labor
unrest result in acts of violence in US ports. Terrorist
activity in US ports by foreign interests (i.e., activity
spawned in the international arena by anti-American
feelings) occurs but is relatively rare in Scenarios R and
H. Terrorist activity, both foreign and domestic,
diminishes in the later years under Scenario R. Under
Scenario E, however, terrorism in US ports, by foreign
interests and groups, increases steadily as US expansion
comes to be viewed as imperialistic,

Outside the United States terrorism, and sometimes
piracy, is a threat under all scenarios. The risk is least
in Scenario H because US foreiqgn trade stagnates and the US
fleet diminishes. Strained foreign relations early in
Scenario R increase the risk to US ships in Third wWorld
nations where some governments fail (through reluctance or
fnability) to restrain criminal activities. Foreign
relations and the terrorist situation improve later in

Scenario R. The trend is reversed in Scenario £, however;




foreign relations deteriorate and terrorist activity

involving US ships becomes frequent.

7.13.3 Program Implications. Scenario influences most

pertinent to the GAOI program deal with criminal acts
committed in US ports, US waters, and adjacent areas of the
high seas. Defense against terrorist activity rests on the
two aspects of the GAOI program, intelligence and security.
Knowledge of the identity, capability, and intentions of
terrorist groups is an essential element of defense; this
information, however, is extremely difficult to obtain
because of the diffuse nature of the threat (number of
possible terrorist groups, for instance). For program
effectiveness, Coast Guard involvement and coordination
with other members of the intelligence community will bhe
vital, Equally important will be intra-Coast Guard
coordination among GAOI and the programs it supports
(notably ELT and PSS).

Implications for security, the other aspect of the
GAOI program, center on personnel. While personnel security
measures cannot guarantee security from criminal acts, they
can reduce the risk by identifying dangerous individuals or
excluding them from sensitive areas or activities. In
peacetime, however, statutory authority for such an
undertaking is limited. A general pecacetime personnel
security program (for all port workers, for instance)
appears to be neither desirable (on the basis of threat
magnitude, Coast Guard workload, or cost) nor possible
(since it may be successfully argued that any enabling
legislation would infringe the constitutional rights of
citizens). More modest proqgrams, toc deal with specific
activities of demonstrably high risk (such as LNG terminal
operations, for instance), might be warranted and the
necessary enabling authority might be obtainable.
Intra-Coast Guard coordination with the CVS and PSS
programs would be required in planning and implementing any

personnel security undertaking.
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7.13.4 Recommended Action Options

o Continue to coordinate intelligence gathering,
evaluation, and dissemination efforts with other
members of the intelligence community, with
particular emphasis on terrorist activity
involving US ships and ports.

o Investigate, in conjunction with the CVS and PSS
Program Managers, the circumstances under which
establishment of an extraordinary personnel
security program in US ports might be warranted.

7.14 General Conclusions

7.14.1 Overview. That Coast Guard responsibilities are

many and varied is abundantly clear from the foregoing
analysis even though the scope of this study is limited to
direct inpacts of future merchant fleets. While these
impacts have been discussed in conjunction with each
affected program, there are two pervasive, major
developments which warrant special recognition, namely,

hazardous materials and terrorism. These developments and

general implications for the Coast Guard support programs
which will feel the impact of future merchant fleets
indirectly through the programs they support are
highlighted in the following sections.

7.14.2 Maijor Developments

7.14.2.1 Hazardous Materials. The list of hazardous !

materials has grown markedly in recent years, and the list
can be expected to lengthen as new toxic, flammable and/or
explosive materials are introduced in significant volumes.
As waterborne bulk transport of hazardous materials
increases, so will the responsibilities and workload of the
CVvs, MEP, and PSS programs. The handling, storage, stowage,
and transfer of hazardous materials will require not only
qualified and certified personnel ashore and aboard ship,
but also significant numbers of trained Coast Guard
monitors, supervisors, and inspectors. Regulations,
standards, design approval, and construction certification
of hazardous material carriers (ships, barges, and
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containers) will similarly impose new or expanded personnel
requirements on the Coast Guard, The safety problem is
rendered even more complex when it is considered that the
precautions cannot be applied blindly to all hazardous
materials; appropriate precautions must be devised for
several classes of hazardous materials.

7.14.2.2 Terrorism, Acts of terrorism constitute a
growing threat to the maritime community. While ships at
sea may be relatively safe, port facilities and ships in
port are relatively vulnerable. Depending on the causes
espoused by terrorist groups, certain port facilities or
ships could become very attractive targets, The problem
will become increasingly acute for the Coast Guard (i.e.,
the PSS, GAOI and, to a lesser extent, ELT programs)
because prevention or defense is very difficult, and
because the consequences of a successful terrorist attack
could be exceedingly grave. Although anti-terrorist
responsibilities are shared with other federal, state, and
local authorities, it is clear that the associated Coast
Guard workload and personnel requirements will rise.

7.14.3 General Implications for Support Programs

7.14.3.1 Personnel Support Program (GAP). The GAP program

is charged with providing personnel in sufficient numbers
and with appropriate training to support other Coast Guard
programs. Impacts of future merchant fleets on the GAP
program, as inferred from the foregoing discussions of
supported programs, are generally toward greater complexity
(i1.e., higher levels of qualification) but the changes will
be gradual or evolutionary in nature. Personnel
requirements generated by the CVS, MEP, PSS, and GAOI
programs, however, are fundamentally different in that
greater numbers of personnel may be needed relatively soon,
and training and qualification'to perform new functions
will be required. Training requirements for these programs
are currently extensive and highly specialized; a long lead
time is necessary to fill the personnel pipeline. For




instance, the officer training/indoctrination process to
f£ill CVS billets (which currently requires three years plus
several years of seagoing experience) becomes increasingly
difficult. It is therefore important that the GAP program
take particular notice of these conditions in planning and
managing the total Coast Guard personnel system.

7.14.3.2 Hazard Control Safety Program (GAS). The GAS

L program is responsible for minimizing occupational health

hazards to Coast Guard personnel. In light of the
discussion of hazardous materials above, the implications
for the GAS program are obvious. Coast Guard personnel

engaged in operational CVS, PSS, and some SAR activities
would be subject to the greatest risks.
7.14.3.3 Research and Development Program (R&D). Specific

R&D projects cannot be identified or recommended on the
basis of this macro level study. Most of the program action
options do, however, imply areas of interest to the R&D
program. Performance of most Coast Guard tasks is usually
accomplished by some combination of "people and things." As
pointed out above, personnel and training requirements can
be expected to increase as the scope and nature of Coast
Guard tasks evolve. Since personnel (i.e., numbers of
people and training time) constitute a finite resource,
improvement or expansion of technological applications will
greatly assist the Coast Guard in meeting its \
responsibilities and will tend to ameliorate the personnel
problem.
Three fruitful areas for R&D emphasis may be inferred
from program discussions given earlier in this chapter.
They are surveillance technologies (devices and systems to
meet various program needs), ice technologies (observation, !
formation, and movement prediction), and environmental
technologies (detection, identification, containment,
removal, and disposition of pollutants including, but not
limited to, o0il). Expanded application of these
technologies, whether adaptations of systems developed




outside the Service or products of Coast Guard R&D, should
! make major contributions to the performance of Coast Guard
operations.
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FUTURE MARITIME FLEET STUDY

PARAMETER GENERATION WORKSHOP

Forecasting International, Ltd. is engaged in a study of future merchant
fleets jointly sponsored by the Coast Guard and the Maritime Administration.
The broad general setting for this study is based on a prior FI study for
MarAd which addressed the implications of 3 possible future scenarios for
the maritime industry as a whole, and MarAd R&D programs in particular.
The focus of the present study is on the nature of merchant fleets
which might evolve under the broad scenarios produced in the first study.
In other words, the area of concern has narrowed; it has also expanded to
include both MarAd and Coast Guard interests. These interests derive from
each agency's programs and from the organizations and entities (clientele)
with which these programs interact.
The purpose of the workshop is to generate lists of parameters which
can be used later in the study to describe or measure changes which will
affect the Coast Guard and MarAd over the next 25 years. For present
purposes, a parameter is defined as follows:
A parameter is a merchant fleet-related trend of
concern to Coast Guard programs, MarAd R&D }
programs, and/or Coast Guard and MarAd clientele. :

A number of parameters immediately come to mind (such as ship size,

ship speed, etc.) but others, less obvious, may be (or become) equally
important. What is needed is a shopping list of candidate parameters.

The workshop is intended to be an uninhibited, creative forum for generating
this shopping list. The emphasis is on generating ideas; the worth of the

candidate parameters produced will not be evaluated during the workshop.




i
i

A simple time-efficient technique known as Brainwriting will be
employed to facilitate the generation process. This technique has proved
effective on many occasions and is briefly described as follows:

0 Brainwriting is similar to the familiar Brain-
storming technique, except it is done in silence

and in writing rather than orally.

o One or more small groups of 4-8 participants
are formed.

o Each participant draws a blank sheet of paper
from the center of the table (termed the "pool')
on which he lists his ideas. When he runs out
of ideas, he returns the paper to the pool and
draws another, which has been returned to the
pool by another participant.

o0 He reviews the ideas on the paper. This usually
triggers new ideas, which he adds to the list.
The paper is again returned to the pool, and
another drawn, as before.

o When all participants run out of ideas (typically
in about 20-30 minutes), the exercise stops.

The elimination of talking in this method allows for simultaneous
participation by all the group members. Since papers are exchanged, each
participant sees what others are contributing. Both of these attributes
serve to minimize the problems associated with unequal verbal participation
characteristic of most group processes.

A search of Coast Guard and MarAd documents has identified programs
(in Appendix 1) which could be affected by future merchant fleets.
Clientele associated with these programs have also been identified,
reasoning that consideration of programs and clientele can serve as a
focusing device for identifying candidate parameters. As a further aid,
clientele have been categorized according to areas of general interest

in Appendix 2. In order to direct attention to each of the 5 areas
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(Ocean Usage, Ship Operations, Ship Characteristics, Land-Sea Interface,

Constraints), 5 separate Brainwriting sessions will be conducted, with

time to review the program/client listings and for discussion between each

session. The listings are, of course, simply aids. Useful ideas only

come from the knowledge, background and insights of the participants.
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Coast Guard Programs

Short Range Aids to Navigation (CG-AN)
Bridge Administration (CG-BA)

Commercial Vessel Safety (CG-CVS)
Enforcement of Laws and Treaties (CG-ELT)
Ice Operations (CG-I0)

Marine Environmental Protection (CG-MEP)
Military Operations (CG-MO)

Military Preparedness (CG-MP)

Marine Science Activities (CG-MSA)

Port Safety and Security (CG-PSS)
Radionavigation Aids (CG-RA)

Boating Safety (CG-RBS)

Search and Rescue (CG-SAR)
Communication Services (CG-GAC)
Personnel (CG-GAP)

Hazard Control Safety (CG-GAS)

Research and Development (CG-R&D)

————————y

APPENDIX 1

MARAD R&D Programs

Competitive Shipbuilding (M-SBLDG)
Competitive Shipping (M-SHIPG)

Ship Control (Automation) (M-SHCON)
Marine Science (M-MSCI)

Navigation & Communication (M-NAV&C)
Ports & Intermodal (M-PORTS)

Ships Machinery (M~MACHY)

Nuclear Propulsion (M~NPROP)
Energy & Environmental (M-EN&EV)
Advanced Ship Systems (M-ADSYS)
Market Analysis (M-MARKA)

CAORF (M-CAORF)

Cargo Handling (M-CHAND)




SET 100

SET 200

SET 300

SET 400

SET 500

APPENDIX 2

CLIENT/PROGRAM LISTINGS

OCEAN USAGE

SHIP OPERATIONS

SHIP CHARACTERISTICS

LAND-SEA INTERFACE

ENVIRONMENTAL, SAFETY, LEGAL CONSTRAINTS




SET 100
This set of programs/clients is sorted

according to Ocean Usage as follows:

110 Mar“nc Resource Exploration and Exploitation

111 Energy Extraction

112 Energy Production

113 Mineral Extraction

114 Food Hunting

115 Food Production (Mariculture)

120 Trade
121 Trade Routes (Origins/Destinations)
130 Trade Goods (Cargo Types)
131 Liquid Bulk
132 Dry Bulk
133 Ore
134 Slurry
135 Unitized
136 Manufactures/Semi-Manufactures
137 Quantities of Trade Goods
138 Shipping Information Processing
150 Defense
160 Oceanographic Research
161 Cartography
170 Recreation (Boating-Related)

180 Ecology Preservation, Development and Management
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| 210

: 220

230

240
250
260

270

SET 200
This set of programs/clients is sorted

according to Ship Operations as follows:

Ship Movement/Pouting/Navigation

211  Harbor

212 Coastal (Including Great Lakes)
213 High Seas

Weather Reporting and Dissemination
221 Ice Reporting and Dissemination
Ship Communication

231 Harbor

232 Coastal (Including Great Lakes)
233 High Seas

Ship Fueling and Revictualling

Cargo Allocation

Ships Manpower

261 Licensing of Officers

262 Certificating of Seamen

263 Training

Ship Operating Costs
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310

320

33¢

340

350

360

SET 300
This set of programs/clients is sorted
according to Ship Characteristics as

follows:

Ship Documentation

311 Registry and Ownership
312 Certification
313 Admeasurement

Ship Construction and Repair
321 Construction Stcandards

322 Shipbuilding Practices (Including Research)
323 Main and Auxiliary Equipment (Including Research)

Ship Size

331 Tonnage
332 Draft
333 Beam
334 Length
335  Height

Ship Maneuverability
Basic Ship Designs

351 Conventional
352 Catamaran

353 Swath

354 Submersible

355 Surface Skimmer

Cargo Carrier Configuration
361 Hull-Borne
362 Towed

363 Lighter Aboard
364 Rol11-0On Roli-~Off
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SET 400
This set of programs/clients is sorted
according to the Land-Sea Interface as

follows:

410 Inter-Modal Cargo Movement
420 Cargo Handling

421  Ship Operations
422 Terminal Operations

430 Port/Terminal

431 Cargo Throughput Capacity
432 Cargo Storage Capacity

440 Port/Terminal Manpower

441 Licensing/Certification
442 Training
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SET 500
This set of programs/clients is sorted

according to Environmental, Safety,

Legal Constraints as follows:

510 Water Pollution Control

511 Deballasting/Tank Cleaning and Stripping

512 Port/Terminal Waste Transfer, Storage, Disposal
513 0il Spill Prevention and Abatement

514 Ocean Dunping

520 Air Pollution Control
530 Hazardous Material Handling
540 Safety

541 Intra-Ship (Ship Operating Standards)
542 Inter-Ship

543 Land-Ship

544 Shipborne Cargo {
545 Cargo Transfer
546 Terminal Storage
547 Personnel

560 Maritime Law Enforcement
561 Customs and Smuggling i
562 Admiralty Law
565 Piracy, Barratry, Hijacking

570 Pro.ection of Offshore Assets
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TABLE B-1

CANDIDATE PARAMETER LISTING

The enclosed listing represents the output of the Workshop

in nearly verbatim form. These elements (nucleus parameters, trends

and events) have been reviewed, categorized and sorted three times
(by the "SRT" field) in order to group similar elements. Grouped

elements will facilitate identification of candidate parameters,

trends and events to be used in the study.

The following is a key to the headings found in this

appendix.

No.

SET

SRT

Unique Record Number

Broad Area of Concern. Complete
listings are given in Table 2-2
and Appendix A.

A preliminary sorting/aggre-
gating code. Disregard.

Candidate parameter classifica-
tion number (used to group
similar items).
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NOTES FOR CANDIDATE PARAMETER LISTING

NOTE 200A (Item # 341/263). While state-of-the-art familiarity with
technological aids is essential, emphasis must be placed equally on the
"Ancient Arts" (i.e., Celestial Nav, Marlin-Spike, etc.). The Coast

Guard's effectiveness is reduced when emphasis on these functions is
minimized; certainly, the Merchant Marine 1is as vitally affected or more

so. Training need not be arduous (or brutal) -- It must be thorough.

Underway training must be emphasized and encouraged, for Maritime and
CG officers; it would be beneficial for enlised personnel and seamen/eng.

personnel as well.

NOTE 300A (Item # 447/311). Provisions must be taken on an international

basis to discourage registration and ownership practices such as those
accepted by Liberia and Panama, e.g. laws banning importation/exportation
on those vessels which do not meet an adequate, internationally-agreed
standard for adequacy of personnel training and competence, material condi-

tion, and accessibility of owner to legal action and restitution.

NOTE 300B (Item # 448/330). An absolute limit on vessel size should be

imposed, so that no vessel may be built larger than those now operating,

this impacts upon accessibility of port facilities as much as navigational
safety. Indeed, encouragement should be given to reducing vessel size,
increasing the number of ships, and revitalizing the Luman role in the
Maritime industry.

NOTE 500A (Item # 613/210). If long range aids to navigation are recognized

as a contributor to protection of marine environment, what nation is
responsible for funding and managing the system? Nearest nation, nation

receiving cargo, nation(s) of ship registry, or some systematic sharing

of costs such as funding of International Ice Patrol.




TABLE B-2
CANDIDATE PARAMETER CLASSIFICATIONS
10|EXPANDED USE OF MARINE ENVIRONMENT
20 |EXPANSION INTO ICY WATERS
30| INTERNATIONAL ORGANIZATIONS AND CONCERNS
49 |ECONOMIC AND POLITICAL STIMULATION OF OFFSHORE RESOURCE DEVELOPMENT
SO|ENERGY EXTRACTION AND PRODUCTION
60 |MINERAL EXTRACTION
7)FISHING AND MARICULTURE
B0 |INTERNATIONAL TRADE
92 | TRANSPORTATION SCHEDULING
100 |TRANSPORTATION AND NAVIGATION SYSTEMS
110!TRADE, GENERAL
123 1TRADE GOODS
130 INATIONAL DEFENSE
140 |OCEANOGRAPHIC RESEARCH
150 |RECREATIONAL USAGE
160 |ECOLOGICAL CONSIDERATIONS
170 |RULES OF THE NAUTICAL ROAD
180|sHIP OPERATIONS, GENERAL

189 |TRAFFIC CONTROL AND PILOTAGE

200 |SHIP ROUTING

210{SHIPBOARD NAVIGATION

229 |COLLISION/GROUNDING AVOIDANCE

| 230 |WEATHER/ICE REPORTING

24)|COMMUNICATIONS

2591SHIP FUELING AND REVICTUALLING

267 |SHIP PERSONNEL, HUMAN FACTORS
27)1TRAINING OF SHIP PERSONNEL
28)JLICENSING/CERTIFICATION OF SHIP PERSONNEL
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29)|SHIP MANNING LEVELS

300 |SHIP OPERATING COSTS

310} INTERNAL SHIP OPERATIONS
320|SPECIALIZATION OF SHIP TYPES

33D0|SHIP TYPES - CONTAINER, RoRo, LASH

349 |SUITABILITY OF MERCHANT SHIPS FOR NATIONAL DEFENSE NEEDS
350 )REGISTRY, OWNERSHIP, AND CERTIFICATION OF SHIPS

360|SHIP CONSTRUCTION MATERIALS

370 |HULL FEATURES

380 |CONSTRUCTION STANDARDS

1390 |CONSTRUCTION TECHNOLOGIES

400|SHIP CONSTRUCTION, GENERAL

‘410 ISHIP PROPULSION

1420 )SHIP SIZE

|430[SHIP MANEUVERABILITY

1440 ISHIP DESIGNS, GENERAL

|450 |CONVENTIONAL, SINGLE DISPLACEMENT HULL DESIGNS
14601 TWIN HULL DESIGNS

1470 1SUBMERSIBLE DESIGNS

|480 |SURFACE SKIMMER DESIGNS

490 |INTERMODAL CARGO MOVEMENT

1500 | CARGO HANDLING, GENERAL

510 |TRADE GOODS PACKAGING ‘
520 |CARGO HANDLING, SHIP
530 |CARGO HANDLING, TERMINAL ;
540 |PORT FACILITIES, GENERAL
559|SHIP TURN-AROUND TIME

56 ) |HARBOR/CHANNEL IMPROVEMENT
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57 JIHARBOR/CHANKEL/TERMINAL TRAFFIC
58 ) {PORT/TERMINAL SHIP SERVICES
59)|DEEPWATER PORTS

6)J|PORT/TERMINAL PERSONNEL, GENERAL

GIOIPORT/TERMINAL PERSONNEL, TRAINING AND QUALIFICATION
62) |ENVIRCNMENTAL CONSIDERATIONS, GENERAL

630 |WATER POLLUTION CONTROL, SHIPBOARD

640 |WATER POLLUTION CONTROL, PORT/TERMINAL

65010IL SPILL PREVENTION AND ABATEMENT

660 |OCEAN DUMPING

€70|AIR POLLUTION CONTROL

689 |HAZARDOUS CARGO HANDLING

690 |SAFETY CONSIDERATIONS, GENERAL

TOQ|SAFETY CONSIDERATIONS, PERSONNEL-RELATED

"719IMARITIME LAW ENFORCEMENT

7290 |PROTECTION OF OFFSHORE ASSETS




TABLE B-3

TENTATIVE PARAMETER SELECTION LIST

SCHEME
. © Include the 7 paramet
o Include the 7 paramet
RESULT .
Parameter MarAd Rank
190 10
210 18
; 220 4
. 240 9
F 300 2
350A 1
390A 3
400 6
4108 5
430 23
550 7
570 28

Total number of parameters:

MarAd
Percent
of total
weight 47.6

ers highest ranked by MarAd

ers highest ranked by Coast Guard

CG Rank Combined Rank
4 5
6 13
1 3
5 8

17 1
13 4
3 2
24 9
21 6
7 15
32 10
2 7

12 (2 are held in common)

CG

Combined

47.9 53.1
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Mean Score X 100

12.0

FIGURE B-1
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TABLE B-4

FINAL PARAMETER SELECTION LIST

SCHEME
o Include the 8 parameters highest ranked by MarAd
o Include the 8 parameters highest ranked by Coast Guard

o Delete parameters 240 and 390A

RESULT
Parameter MarAd Rank CG Rank Combined Rank
190 10 4 5
210 18 6 13
220 4 1 3
280 29 8 22
300 2 17 1
350A 1 13 4
400 6 24 9
4108 5 21 6
420 8 11 14
430 23 7 15
550 7 32 10
570 28 2 7

Total number of parameters: 12

MarAd CcG Combined
Percent ———
of total
weight 48.5 49.2 53.6
B-33
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APPENDIX C

PARAMETER EVALUATION QUESTIONNAIRE




FUIURE MERCHANT FLEET STUDY FOR MAKRAD AND CUAST GUARD

Parameter Evaluation

Forecasting international, Ltd. is engajad in a study of future
merchant fleets jointly sponsored by the Coast Guard and the Maritime
Administration. The broad general setting for this study is based on
a prior FI Study for MarAd which addressed the implications of three
possible future scenarios for the maritime industry as a whole, and
MarAd RsD programs in particular.

The focus of the present study is on the nature of merchant
fleets which might evolve under the broad scenarios produced in the
first study. In other words, the area of oconcern has narrowed; it has
also expanded to incluce both MarAd and Coast Guard interests. These
interests derive from each agency's programs and from the
organizations and entities (clientele) with which these programs
interact.

A joint MarAd/CG/F1 workshop was held in August to generate
lists of parameters to describe or measure changes which will affect
the Coast Guard and MarAd over the next 25 years. A parameter was
defined as follows:

A parameter is a merchant fleet-related trend of concern to

Coast Guard programs, MarAd R&D progr:ns, and/or Coast

Guard and MarAd clientele.

The 12 workshop participants produced a list of ¢34 items. These
items included parameters as well as general considerations (such as
inflation or shipping subsidy policies) which are more appropriate
for incorporation in the political, societal, technological, economic

and environmental domains of the broad sccnarios mentioned above,
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The workshop items have been categorized and sorted secveral

r times in order to find distinct groupings of merchant fleet-reiated
, trends. The attached list of candidate parameters has evolved from
these groupings. While the purpose of the workshop was simply to
generate items, the present task is to evaluate and more clearly
define the paremeters in terms of usable trends.

The objectives of the present effort are, specifically:

0 To assess the rclative importance of each candiagatc

parameter to assure that the study focuscs on matters
of relevance to Coast Guard and MarAd programs.

0 To elicit comments and suggestions, particularly with
respect to the measures of effectiveness contemplated
and sources of available data.
. The following materials are provided to assist in the

assessment:

Appendix
1l A brief description of each patameter together with 1
or more proposed measures of effectiveness, notes
concerning data sources and availability, and roam for
camments/sugygestions.

2 A list of principal data sources available (these are
referenced by number in Appendix 1).

3 A scoring sheet for parameter importance estimation.

We are askinjy you to evaluate eacn parameter, according to your
perception of its future importance to Coast Guard and/or MarAd
programns and clientele. The evaluation method is termed "magnitude
estimation.” The essence of magnitudc estimation is to assign an
arbitrary importance value (number) to some parameter (call it a
standard) and then to express the importance of each of the other
parameters as a fraction or multiple of the standard. Many pceople

finu that ranking the elements is helpful initially.
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Ranking 1is relatively simple, but it does not aadress
differences in importance, and it does not readily permit assessing a
group response (or a Coast Guard vs. MarAd response). In other words,

ranking is a limited tool, but useful as a first step. Magnitude

estimation produces a ratio scale which, like most of the measures
used in pnysics, is susceptible to general arithmetic and statistical
operations; differcnces bectween estimates have meaning, and group and
intra-group responses are easily dealt with. For these reasons,
magnitude estimation is particularly appropriate for present
purposes.

To summarize the evaluation procedure:

1. Review Appendix 1. Become familiar with the meaning of
the parameters.

2. Put the parameters in rank order based on your
perceptions of their future importance to your
programs {(i.e., MarAd participants consider the
importance of the parameters to MarAd programs; Coast
Guard participants consider Coast Guard programs).
Record your assessments on scoring sheet (Appendlx 3)
with rank #l indicating nighest importance. Ranking
should assist you in making magnitude estimates.

3. Estimate the importance of each parameter. Choose any
parameter in your ranked list as & standard reference
point--any one you like--and assign it any value you
choose. Every otnher parameter should then be evaluated
in relation to this standard value. Ask yourself "If
my standard Parameter X has an importance value of
100, what importance value should Parameter Y nave?"
For ecxample, if another paraneter seems lU times as
important, assign it a value of 1u00 on the Scoring
Sneet. 1f a particular parameter seems half as
important as the standard, write in a value of 50. In
other words, express your estimates in terms of
multiples or fractions of your standard value. You may
use any whole or fractional numbers that are greater
than 0, no matter how large or small they are, Jjust so
Jong as they represent to you how important the
paramcter is when compured to your chosen standard.

l You may also assign the same valuc to more than one

' puraneter.

ot
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Record your name and your estimates on the Scor ing Sheet and
indicate your affiliation (MarAd or Coast Guard). Although much more
time can be spent, an hour should be enough time to complete this
undertaking.

In aadition to the ranks and magnitude estimates of the
candidate parameters, your comments and suggestions regarding the
selection are also sought. We recognize that the list is neither
exhaustive nor mutually exclusive. Furthermore, the meaures of
effectiveness are tentative: are there better ones? are historical
data available? Your knowleage and insights will be greatly
appreciated and will ocoontribute to a more meaningful study.

Please return your score sheets and any comments or suggestions
by Wednesday, 17 October 1979 as follows:

Coast Guard: Lt. T. Marhevko (G-DSA-3), Room 5405
Telephone: 420-1050

MarAd: Dr. J. Lisnyk, Room 4625
Telephone: 377-2671

It is intended to establish a final list of parameters based on
the results of this evaluation (which will be provided to you). To
assure that the final results are relevant and useful, we plan to
continue our joint participation efforts at key points in the study
when your expertise is needed, and in a manner which does not intrude

on your time to an unwarranted extent.
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APPEND1IX 2
PRINC [PAL SOURCES
1. Three Alternative Future Scenarios for the Maritime
Environment, Forecasting lnternational, Ltd., ly’e.
2. The U.S5. Merchant Marine and The International Conference
System, Harbriage House, Inc.
3. Merchant Flcet Forecast of Vessels in U.S.-Foreign Trace,
Tanple, Barker and Sloane, Inc., lvy7s.
4. A Long-Term Forecast of U.S. Waterborne Foreign Trade
1976~2000, Maritlne Aaministcation, 1977,
5. A Technology Assessment of Offshore Industry and Its Impact on
the Maritime lnaustry 1v7v-<«0U00, 3 Corporation, 1v/7.
6. Expansion of the Soviet Mcrchant Marine into the U.S. Maritime
Traaces, Maritime Aoninistration, 1977,
7. Establishing a 200-Mile Fisheries Zone, Office of Technology
Assesment, 1377.
8. A Stuogy of the Future Reaquirements for Ships That Will Be
Engagea 1n the U.S5. Worla Trude for Both the Short and Long
Term, ‘'lemple, Barker and Sloane, Inc., 14Y7o.
9. U.S. Ocean Shipping Technology Forecast and Assessment, United
Aircraft Researcn Laboratories, 1974.
10. Technological Forecast of Marine Transportation Systems 1970 to
2000, Moore, C. G. and fowmrehn, H, P., 19ov.
11. Container Vessel Capacity in the U.S. Oceanborne Trade, Poreign
ana Domestic, lv7o and Forecast, Maritime Aaministration, 1979.
12, U.S. Bureau of the Census, Statistical Abstract of the U.S.,
various years through 1973.
13. Energy Use in the Marine Transportation Industry, Booz, Allen &

Hanilton, 1vy77.
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APPENDIX 3

Participant

PARAMETER IMPORTANCE ESTIMATE SCORING SHEET

MarAd
C.G.

190
210

220
240

270

280

290
300
320
350

350

370
390

390

400
410

Candidate Parameter

Traffic Control and Pilotage

Shipboard Navigation
(Voyage Duration, Port-to-Port)

Collision/Grounding Avoidance
Communications

Training of fhip Personnel
(Training Costs)

Licensing/Certification of
Ship Personnel

Ship Manning Levels
Ship Operating Costs
Specialization of Ship Types

Registry, Ownership and Certification
of Ships (U.S. Fleet)

Registry, Ownership and Certification
of Ships (Flags of Convenience (FOC))

Hull Features

Construction Technologies
(Shipbuilding Productivity)

Construction Technologies
(Age of US Fleet)

Ship Construction, General

Ship Propulsion
(Type of Plant)

Cc-13

Estimated Importance of Future Changes
in the Parameter to MarAd R&D Programs
and Coast Guard Programs and Their
Clientele

Rank Magnitude Estimate




APPENDIX 3
PARAMETER IMPORTANCE ESTIMATE SCORING SHEET (Continued)
Participant Estimated Importance of Future Changes
in the Parameter to MarAd R&D Programs
MarAd and Coast Guard Programs and Their
C.G. Clientele
Candidate Parameter Rank Magnitude Estimate

410 Ship Propulsion
B  (Fuel Consumption)

410 Ship Propulsion
Cc (Horsepower)

420 Ship Size

430 Ship Maneuverability
440 Ship Designs, General

490 Intermodal Cargo Movement
A (Containerization)

490 Intermodal Cargo Movement
B (Lightering Activity)

490 Intermodal Cargo Movement
c (Pipelines)

520 Cargo Handling, Ship

530 Cargo Handling, Terminal
540 Port Facilities, General
550 Ship Turn-Around Time

560 Harbor/Channel Improvement

570 Harbor/Channel/Terminal Traffic
(Traffic Density)

600 Port/Terminal Personnel, General
A (Number of Port Workers)

600 Port/Terminal Personnel, General f
B (Productivity)

610 Port/Terminal Personnel: Training |
A and Qualification (Training)

610 Port/Terminal Personnel: Training
B and Qualification (Licensing/
Certification)




APPENDIX D

PARAMETER EVALUATION RESULTS:
MARITIME ADYMINISTRATION RESPONDENTS




Ranks and scores were assigned by the respondent, following
instructions contained in the parameter evaluation question-
naire, Appendix C.

The "Normalized Score" column shows the assigned scores,
transformed so that all scores sum to 1.00000.
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RESPONDENT ¢1

PARAMETER IMPORTANCE ESTIMATES
MARITIME ADMINISTRATION RESPONSES

CHRISTENSEN
MARITIME ADMINISTRATION

190: TRAFFIC CONTROL AND PILOTAGE

210; SHIPBOARD NAVIGATION (VOYAGE DURATION,
PORT-TO-PORT)
220: COLLISION/GROUNDING AVOIDANCE

240: COMMUNICATIONS

270: TRAINING OF SHIP PERSONNEL
(TRAINING COSTS)

260: LICENSING/CERTIFICATION OF
SHIP PERSONNEL

290: SHIP MANNING LEVELS

300: SHIP OPERATING COSTS
320: SPECIALIZATION OF SHIP TYPES

350A: REGISTRY, OWNERSHIP AND CERTIFICATION OF SHIPS
{U.S. FLEET)

350B: REGISTRY, OWNERSHIP AND CERTIFICATION OF SHIPS
(FLAGS OF CONVENIENCE (FOC))

370: HULL FEATURES

390A: CONSTRUCTION TECHNOLOGIES
{(SHIPBUILDING PRODUCTIVITY)
3908: CONSTRUCTIOH TECHNOLOGIES
(AGE OF U.S. FLEET)

400: SHIP CONSTRUCTION, GENERAL

410A: SHIP PROPULSION
(TYPE OF PLANT)

410B: SHIP PROPULSION
(FUEL CONSUMPTION)
410C: SHIP PROPULSION
(HORSEPOWER)

420: SHIP SIZE

430: SHIP MANEUVERABILITY
440: SHIP DESIGNS, GENERAL

490A: INTERMODAL CARGO MOVEMENT
(CONTAINERIZATION)

490B: INTERMODAL CARGO MOVEMENT
(LIGHTERING ACTIVITY)

490C: INTERMODAL CARGO MOVEMENT
{PIPELINES)

520: CARGO HANDLING, SHIP

$30: CARGO HANDLING, TERMINAL
540: PORT FACILITIES, GENERAL
$50: SHIP TURN-AROUND TIME

560: HARBOR/CHANNEL IMPROVEMENT

570: HARBOR/CHANNEL/TERMINAL TRAFFIC
(TRAFFIC DENSITY)

600A: PORT/TERMINAL PERSONNEL, GENERAL
(NUMBER OF PORT WORKERS)

60UB: PORT/TERMINAL PERSONNEL, GENERAL
(PRODUCTIVITY)

610A: PORT/TERMINAL PERSONNEL: TRAINING AND
‘QUALIFICATION (TRAINING)

6108: PORT/TERMINAL PCRSONNEL: TRAINING AND
QUALIFICATION {(LICENSING/CERTIFICATION)

D-3

RANK SCORE
34 1.00
20 38.00
33 3.00

8 80.00
21 35.00
16 47.00

9 75.00

2  90.00

3 87.00
10 70.00
19 40.00
32 5.00

1l 100.00
11 67.00
15 50.00
12 65.00

4 85.00
17 45.00

5 84.00
28 15.00
13 60.00

7 82,00
25 25.00
27 18.00
26 20.00
18 42.00
14 55.00

6 83.00
3 7.00
22 32.00
24 28.00
23 30.00
29 13.00
30 10.00

NORMALIZEL
SCORE

0.00063
0.02394
0.00189
0.05041
0.0220%
0.02962
0.04726
0.05671
0.05482
0.04411
0.02520
0.00315
0.06301
0.04222
0.03151
0.04096
0.05356
0.02336
0.05293
0.0094¢%
0.03781
0.0516?
0.015?%
0.01134
0.01260
0.02647
0.03466
0.05230
0.00441
0.02016
0.01764
0.01890
0.00819
0.00030




RESPONDENT #2
PARAMETER IMPORTANCE ESTIMATES

MARITIME ADMINISTRATION RESPONSES

BLACK NORMALIZED
MARITIME ADMINISTRATION RANK SCORE SCORE
1 190: TRAFFIC CONTROL AND PILOTAGE 0.00 0.00000
2 210: SHIPBOARD NAVIGATION (VOYAGE DURATION, 0.00 0.00000
PORT-TO-PORT)
3 220: COLLISION/GROUNDING AVOIDANCE 0.00 0.00000
4 240: COMMUNICATIONS 14 70,00 0.03865
§ 270: TRAINING OF SHIP PERSONNEL 21 40,00 0.02209
(TRAINING COSTS)
6 280: LICENSING/CERTIFICATION OF 0.00 0.00000
SHIP PERSONNEL
7 290: SHIP MANNING LEVELS 15 65.U0 0.03589
8 300: SHIP OPERATING COSTS 1 100.00 0.05522
9 320: SPECIALIZATION OF SHIP TYPES 8 85.00 0.04694
I
10 350A: REGISTRY, OWNERSHIP AND CERTIFICATION OF SHIPS 9 85.00 0.04694 '
(U.S. FLEET)
1) 350B: REGISTRY, OWNERSHIP AND CFRTIFICATION OF SHIPS 10 85.00 0.04694
(FLAGS OF CONVENIENCE (FOC))
12 370: HULL FEATURES 0.00 0.00000
13 390A: CONSTRUCTION TECHNOLOGIES 12 70.00 0.03865
(SHIPBUILDING PRODUCTIVITY)
14 ?90B: CONSTRUCTION TECHNULOGIES 11 70.00 0.03665
(AGE OF U.S. FLEET)
15 400: SHIP CONSTRUCTION, GENERAL 2 99.00 0.05467
16 410A: SHIP PROPULSION 13 70.00 0.03865
(TYPE OF PLANT)
17 4108: SHIP PROPULSION 7 90.00 0.04970
(FUEL CONSUMPTION)
18 410C: SHIP PROPULSION 18 60.00 0.03313
(HORSEPOWER)
19 420: SHIP SIZE 26 30.00 0.01657
20 430: SHIP MANEUVERABILITY 0.00 0.00000
21 440: SHIP DESIGNS, GENERAL 17 65.00 0.03589
22 490A: INTERMODAL CARGO MOVEMENT 3 95.00 0.05246
(CONTAINERIZATION) :
23 4908: INTERMODAL CARGO MOVEMENT 20 45.00 0.02485
(LIGHTERING ACTIVITY)
24 4Y0T: INTERMODAL CARGO MOVEMENT 19 §0.00 0.02761
(PIPELIMES)
25 520: CARGD HANDLING, SHIP . 4 94.00 0.0519)
26 530: CARGO HANDLING, TERMINAL S 94.00 0.05191
27 S40: PORT FACILITIES, GENERAL 25 20.00 0.01104
28 550: SHIP TURN-AROUND TIME 6 94.00 0.05191 !
29 S560: HARBOR/CHANNEL IMPROVEMENT 16 65.00 0.03589
30 570: BARBOR/CHANNEL/TERMINAL TRAFFIC 0.00 0.00000
(TRAFFIC DENSITY)
31 600A: PORT/TERMINAL PERSONNEL, GENERAL 10 85.00 0.04694
(NUMBER OF PORT WORKERS)
32 6003: PORT/TERMINAL PERSONNEL, GENERAL 9 85.00 0.04694
(PRODUCTIVITY) i
33 610A: PORT/TERMINAL PERSONNEL: TRAINING AND 0.00 0.00000
QUALIFICATION (TRAINING)
34 010B: PORT/TERIIINAL PURSONNEL: TRAINING AND 0.00 0.00000

QUALIPICATION (LICENSING/CERTIFICATION)
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RESPONDENT #)
PARAMETER IMPORTANCE ESTIMATES
MARITIME ADMINISTRATION RLSPONSES
GROSS NORMALIZED
MARITIME ADMINISTRATION RANK SCORE SCORE
1 190: TRAFFIC CONTROL AND PILOTAGE 13 80.00 0.03671
2 210: SHIPBOARD NAVIGATION (VOYAGE DURATION, 26 48.00 0.02203
PORT-TO-PORT)
3 220: COLLISION/GROUNDING AVOIDANCE 25 48.00 0.02203
4 240: COMMUNICATIONS 12 85.00 0.03901
5 270: TRAINING OF SHIP PERSONNEL 29 36.00 0.01652
(TRAINING COSTS)
6 280: LICENSING/CERTIFICATION OF 27 41.00 0.01882
SHIP PERSONNEL
7 290: SHIP MANNING LEVELS 28 38.00 0.01744
8 300: SHIP OPERATING COSTS 2 99.00 0.04543
9 320: SPECIALIZATION OF SHIP TYPES 17 67.00 0.0307%
10 350A: REGISTRY, OWNERSHIP AND CERTIFICATION OF SHIPS 19 61.00 0.02739
(U.S. FLEET)
1) 3°0B: REGISTRY, OWNERSHIP AND CERTIFICATION OF SHIPS 31 34.00 0.01560
{PLAGS OF CONVENIENCE (FCC))
12 370: HULL FEATURES 33 14.00 0.00642
13 390A: CONSTRUCTION TECHNOLOGIES 1 100.00 0.0458¢%
(SHIPBUILDING PRCCUCTIVITY)
14 390B: CONSTRUCTION TECHNOLOGIES 16 68.00 0.03121
({AGE CF U.S. FLEET)
15 400: SHIP CONSTRUCTION, GENERAL 10 85.00 0.03901
16 410A: SHIP PROPULSION 3 95%.00 0.04360
(TYPE OF PLANT)
17 4108: SdIP PROPULSION 11 85.00 0.03901
(FUEL CONSUMPTION)
18 410C: SHIP PROFULSION 20  $8.00 0.02662
(HORSEPOAWLR)
19 420: SHIP SIZE 21 57.00 0.026i6
20 430: SHIP MANEUVERABILITY 15 78,00 0.03580
2) 440: SHIP DESIGNS, GENERAL 22 55,00 0.02524
22 490A: INTERMODAL CARGO MOVEMENT 23 50.00 0.02295%
(CONTAINERIZATION)
23 490B: INTERMODAL CARGO MOVEMENT 24 48.00 0.02203
(LIGHTERING ACTIVITY)
24 490C: INTERMOOAL CARGO MOVEMENT 18 65.00 0.02983
(PIPELINES)
25 520: CARGO HANDLING, SHIP 4 90.00 0.04130
26 S30: CARGO HANDLING, TERMINAL 4 90.00 0.04130
27 S540: PORT FACILITIES, GENERAL 4 90.00 0.04130
28 550: SBIP TURN-~AROUND TIME 4 90.00 0.04130
29 560: HARBOR/CHANNEL IMPROVEMENT 4 90.00 0.04130
30 570: HARDOR/CHBANNEL/TERMINAL TRAFFIC 14 78.00 0.03580
(TRAFFIC DENSITY)
31 600A: PORT/TERMINAL FERSONNEL, GENERAL 32 25.00 0.0114?7
(NUMBER OF MOKT WOKKERS)
32 6008: PORT/TLHRMINAL FERSONNEL, GENERAL 4 90.00 0.04130
(PRODUCTIVITY)
33 610A: PORT/TEWMIAAL PERSOWNEL: TRAINING AND 29 36.00 0.016%2
QUALIFICATION (THAINING)
34 6108: PORT/TERMILAL FLRGSONNCL: TRAINING AND 34 5.00 0,00229

QUALIFICATION (LICENSING/CERTIFICATION)
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RESPONDENT 4
PARAMETER IMPORTANCE ESTIMATES

MARITIME ADMINISTRATION RESPONSES

LISNYK NORMALIZED
MARITIME ADMINISTRATION RANK SCORE SCORE
1 190: TRAFFIC CONTROL AND PILOTAGE 32 30.00 0.01307
2 210: SHIPBOARD NAVIGATION (VOYAGE DURATION, 17 60.00 0.02614
PORT-TO-PORT)
3 220: COLLISION/GROUNDING AVOIDANCE 9 100.00 0.04357
4 240: COMMUNICATIONS 9 100.00 0.04357
S 270: TRAINING OF SHIP PERSONNEL 30 40.00 0.01743
{TRAINING COSTS)
6 280: LICENSING/CERTIFICATION OF 39 10.00 0.00436
SHIP PERSONNEL
7 290: SHIP MANNING LEVELS 9 100.00 0.04357
8 300: SHIP OPERATING COSTS 4 200.00 0.08715
9 320: SPECIALIZATION OF SHIP TYPES 22 50.00 0.02179

10 350A: REGISTRY, OWNERSHIP AND CERTIFICATION OF SHIPS 1 300.00 0.13072
{(U.S. FLEET)

11 3508: REGISTRY, OWNERSHIP AND CERTIFICATION OF SHIPS 22 50.0v 0.V2179
(FLAGS OF CONVENIENCE (FOC))

12 370: HULL FEATURES 38 15.00 0.00654
13 390A: CONSTRUCTION TECHNOLOGIES 4 200.00 0.08715
(SHIPBUILDING PRODUCTIVITY)
14 390B: CONSTRUCTION TECHNCLOGIES 17 60.00 0.02614
(AGE OF U.S. FLEET)
15 400: SHIP CONSTRUCTION, GENERAL 22 $0.00 0.02179
16 410A: SHIP PROPULSION 9 100.00 0.04357
(TYPE OF PLANT)
17 410B: SHIP PROPULSION 9 100.00 0.04357
(FUEL CONSUMPTION)
18 410C: SHIP PROPULSION 33 20.00 0.005?1
(HORSEPOWER)
19 420: SHIP SIZE 9 100.00 0.043%?
20 430: SHIP MANEUVERASILITY 22 50.00 0.02179
2] 440: SHIP DESIGNS, GENERAL 39 10.00 0.00436 |
22 490A: INTERMODAL CAKGO MOVEAENT 17 60.00 0.02614
(CONTAINERIZATION)
23 4908: INTERMODAL CARGO MOVEMENT 33 20,00 0.00371
(LIGHTERING ACTIVITY)
24 490C: INTERMODAL CARGO MOVEMENT 33 20.00 0.00871
(PIPELINES)
2% 520: CARGO HANDLING, SBIP 33 20.00 0.00871
26 530: CARGO HANDLING, TERMINAL 17 60.00 0.02614
27 540: PORT FACILITIES, GENERAL 22 50.00 0.02179 !
28 550: SHIP TURN-AROUND TIME 22 50.00 0.02179
29 560: HARBOR/CHANNEL IMPROVEMENT 1? 60.00 0.02614
30 S70: HARBOR/CHANNEL/TERMINAL TRAFFIC 30 40.00 0.01743
(TRAFFIC DENSITY)
31 600A: PORT/TERMINAL PERSOWNEL, GENERAL 15 80.00 0.03486
(NUMBER OF PORT WORKERS)
32 6008: POKRT/TERMINAL PERSONNCL, GENERAL 1? 60.00 0.02614
_ (PRODUCTIVITY)
33 610A: PORT/TERMINAL PERSONNEL: TRAINING AHD 33 20.00 0.00871
QUALIFICATION (FRAINING) .
34 6108: PORT/TERAINAL PLRSUNNEL: TKAINING AND 39 10.00 0.00436
QUALIFICATION (LICENSING/CEKTIFICATION)
D-6
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RESPONDENT #5
PARAMETER IMPORTANCE ESTIMATES
MARITIME ADMINISTRATION RESPONSES

RINEHART
MARITIME ADMINISTRATION

190: TRAFFIC CONTROL AND PILOTAGE

210: SHIPBOARD NAVIGATION (VOYAGE DURATION,
PORT-TO-PORT)

220: COLLISION/GROUNDING AVOIDANCE

240: COMMUNICATIONS

270: TRAINING OF SHIP PERSONNEL

(TRAINING COSTS)

280: LICENSING/CERTIFICATION OF

SHIP PERSONNEL

290: SHIP MANNING LEVELS

300: SHIP OPERATING COSTS

320: SPECIALIZATION OF SHIP TYPES

350A: REGISTRY, OWNERSHIP AND CERTIFICATION OF SHIPS
(U.S. FLEET)

3508: REGISTRY, OWNERSHIP AND CELTIFICATION OF SHIPS
(FLAGS OF CONVENIENCE (FOC))

370: HULL FEATURES

390A: CONSTRUCTION TECHNOLOGIES

(SHIPBUILDING PRODUCTIVITY)

390B: CONSTRUCTION TECHNOLOGIES

(AGE OF U.S. FLEET)

400: SHIP CONSTRUCTION, GENERAL

410A: SHIP PROPULSION

(TYPE OF PLANT)

410B: SHIP PROPULSION
(FUEL CONSUMPTION)
410C: SHIP PROPULSION
(HORSEPOWER)

420: SHIP SIZE

430: SHIP MANEUVERABILITY

440: SHIP DESIGNS, GENERAL
490A: INTERXJDAL CARGO MOVEMENT
(CONTAINERIZATION)

490B8: INTERMODAL CARGO MOVEMENT
{LIGHTERING ACTIVITY)

490C: INTERMODAL CARGO MOVEMENT
(PIPELINES)

520: CARCO HANDLING, SHIP

$30: CARGO HANDLING, TERMINAL

540: PORT FACILITIES, GENERAL

550: SHIP TURN-AROUND TIME

560: HARBOR/CHANNEL IMPROVEMENT

570: HARBOR/CHANNEL/TERMINAL TRAFFIC
(TRAFFIC DENSITY)

600A: PORT/TERMAINAL PERSONNEL,
(NUMABER OF POKT WORKERS)

600B: PORT/TELKMINAL PERSONNEL,
{PRODUCTIVITY)

610A: PORT/TERMINAL PERSONNEL:
QUALIFICATION (TKAINING)

610B: PORT/TERIVINAL PERSCHNEL: TRAINING AND
QUALIFICATION (LICLNSING/CLRTIPICATION)

GENERAL
GENERAL

TRAINING AND

D-7

NORMALIZED
RANK SCORE  SCORE
27 20.00 0.01444
4 80.00 0.0577
10  60.00 0.04332
17 35.00 0.02527
8 60.00 0.04332
28 20.00 0.01444
14  40.00 0.02888
5  80.00 0.05776
20 30.00 0.02166
1 100.00 0.07220
19 306.00 0.02166 ;
2¢  20.00 0.01444
7 70.00 0.05054
15  40.00 0.02u88
2 100.00 0.07220
21 25.00 0.01805
6 70.00 0.05054
22 25.00 0.01805
3 80.00 0.05776
13 50.00 0.03610
23 25.00 0.01805 \
16 35.00 0.02527 '
25  20.00 0.01444
34 5.00 0.00361
18 30.00 0.02166
26 20.00 0.01444
11 50.00 0.03610 !
9  60.00 0.04332 t
12 50.00 0.03610 ﬁ
33 10.00 0.00722
30 10.00 0.00722 ,
29 15.00 0.01083 '
31 10.00 0.00722
32 10.00 0.00722 1




APPENDIX E

PARAMETER EVALUATION RESULTS:
COAST GUARD RESPONDENTS




Ranks and scores were assigned by the respondent, following

instructions contained in the parameter evaluation question-
naire, Appendix C.

The "Normalized Score" column shows the assigned scores,
transformed so that all scores sum to 1.00000.
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RESPONDENT 01

PARAMETER IMPORTANCE ESTIMATES

COAST GUARD RESPONSES

BANNAN
COAST GUARD

190: TRAFFIC CONTROL AND PILOTAGE
210: SHIPBOARD NAVIGATION (VOYAGE DURATION,
PORT-TO~PORT)

220: COLLISION/GROUNDING AVOIDANCE
240: COMMUNICATIONS

270: TRAINING OF SHIP PERSONNEL
(TRAINING COSTS})

280: LICENSING/CERTIFICATION OF
SHIP PERSONNEL

290: SHIP MANNING LEVELS

300: SHIP OPERATING COSTS

320: SPECIALIZATION OF SHIP TYPES

350A: REGISTRY, OWNERSHIP AND CERTIFICATION OF SHIPS

{(U.S. FLEET)

350B: REGISTRY, OWNERSHIP AND CERTIFICATION OF SHIPS

{FLAGS OF CONVENIENCE (FOC})
370: HULL FEATURES

390A: CONSTRUCTION TECHNOLOGIES
(SHIPBUILDING PRODUCTIVITY)
390B;: CONSTRUCTION TECHNOLOGIES
(AGE OF U.S. FLEET)

400: SHIP CONSTRUCTION, GENERAL

410A: SHIP PROPULSION
(TYPE OF PLANT)

410B: SHIP PROPULSION
(FUEL CONSUMPTION)
410C: SHIP PROPULSION
(HORSEPOWER)

420: SHIP SIZE

430: SHIP MANEUVERABILITY
440: SHIP DESIGNS, GENERAL

490A: INTERMODAL CARGO MOVEMENT
(CONTAINERIZATION)
490B: INTERMODAL CARGO MOVEMENT
(LIGHTERING ACTIVITY)
490C: INTERMODAL CARGO MOVEMENT
(PIPELINES)

: CARGO HANDLING, SHIP

530: CARGO HANDLING, TERMINAL

540: PORT FACILITIES, GENERAL

550: SHIP TURN-AROUND TIME

560: HARBOR/CHANNEL IMPROVEMENT

570: HARBOR/CHANNEL/TERMINAL TRAFFIC
(TRAFFIC DENSITY)

600A: PORT/TERMINAL FERSONNEL, GENERAL
(NUMBER OF PORT WORKERS)

600B: PORT/TERMINAL PERSONKEL, GENERAL
(PRODUCTIVITY)

.610A: PORT/TERMINAL PERSONNEL: TRAINING AND

QUALIFICATION (TRAINING)
610B: PORT/TERMINAL PEFSONNEL: TRAINING AND
QUALIFICATION (LICENSING/CLRTIFICATION)
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RAN
8
10
3
10

32
22

4
25
19

23
18
24
27
21
13
12
12
28
15
16
20
29
17
30
11

17
34
23
3

NORMALIZ2EC
SCORE

K SCORE

70.00 0.07243
60.00 0.06208
85.00 0.08795 ;
60.00 0.06208
100.00 0.10347
90.00 0.09312
80.00 0.0827
1.00

3.00

0.00103
0.00310

80.00 0.08277

1.00 (.00103
5.00 0.00517
75.00 0.07760
3.00 0,00310
5.00 0.0051?
1.00

1.00

0.00103
0.00103
5.00 0.00517
20.00 0.02069
25.00 0.0258"
25.00 0.02587
1.00 0.00103
15.00

15.00

0.01552
0.01552
5.00 0.00517
1.00 0.00103 |
5.00 0.00517 *
1.00 0.0010)
50.00

70.00

0.05173
0.07243
5.00 0.0051”

0.50 0.00052

e

2,00 9.0020"

1,00 0.0010)
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RESPONDENT #2
PARAMETER IMPORTANCE ESTIMATES
COAST GUARD RESPONSES

DITTO
COAST GUARD

190: TRAFFIC CONTROL AND PILOTAGE

210: SHIPBOARD NAVIGATION (VOYAGE DURATION,
PORT~TO-PORT)
220: COLLISION/GROUNDING AVOIDANCE

240: COMMUNICATIONS

270: TRAINING OF SHIP PERSONNEL
{(TRAINING COSTS)

280: LICENSING/CERTIFICATION OF
SHIP PERSONNEL

290: SHIP MANNING LEVELS

300: SHIP OPERATING COSTS
320: SPECIALIZATION OF SHIP TYPES

2350A: REGISTRY, OWNERSHIP AND CERTIFICATION OF SHIPS
(U.S. FLEET)

3508: REGISTRY, OWNERSHIP AND CERTIFICATION OF SHIPS
(FLAGS OF CONVENIENCE (FOC))

370: HULL FEATURES

390A: CONSTRUCTION TECHNOLOGIES
(SHIPBUILDING PRODUCTIVITY)
3908B: CONSTRUCTION TECHNOLOGIES
(AGE OF U.S. FLEET)

400: SHIP CONSTRUCTION, GENERAL

410A: SHIP PROPULSION
{(TYPE OF PLANT)

410B: SHIP PROPULSION
(FUEL CONSUMPTION)
410C: SHIP PROPULSION
(HORSEPOWER)

420: SHIP SIZE

430: SHIP MANEUVERABILITY
440: SHIP DESIGNS, GENERAL

490A: INTERMOCAL CARGO MOVEMENT
(CONTAINERIZATION)

490B: INTERMODAL CARGO MOVEMENT
(LIGHTERING ACTIVITY)

490C: INTERMODAL CARGO MOVEMENT
(PIPELINES)

520: CARGO HANDLING, SHIP

530: CARGO HANDLING, TERMINAL
540: PORT FACILITIES, GENERAL
550: SHIP TURN-AROUND TIME

560: HARBOR/CHANNEL IMPROVEMENT

570: HARBOR/CHANNEL/TERMINAL TRAFFIC
{TRAFFIC DENSITY)

600A: PORT/TERMINAL PERSONNEL, GENERAL
(NUMBER OF PORT WORKERS)

600B: PORT/TERMINAL PERSONNEL, GENERAL
(PRODUCTIVITY)

610A: PORT/TERMINAL PERSONNEL: TRAINING AND
QUALIFICATION (TRAINING)

610R: PORT/TFRMIMNAL PERSONNEL: TRAINING AND
QUALIFICATION (LICENSING/CERTIFICATION)

-4

NORMALIZED
RANK SCORE  SCORE
4 450.00 0.07965
10 350.00 0.06195
S 400.00 0.07080
6 375.00 0.06637
1 $00.00 0.08850
2 500.00 0.08850
3 475.00 0.08407
33 10.00 0.06177
20  40.00 0.00708
14 150.00 0.02655
15 100.00 0.01770
11 300.00 0.05310
7 350.00 0.06155
8 350.00 0.06195
9 350.00 0.06195
21  40.00 0.00708
18 50.00 0.00885
22 30.00 0.00531
12 250.00 0.04425
19  45.00 0.00796
13 200.00 0.03540
23 30.00 0.00531
24 30.00 0.00531
30 20.00 0.00354
27 25.00 0.00442
26 25.00 0.00442
25  25.00 0.00442
31 20,00 ©.00354 1
17 50.00 0.00885 %
16  50.00 0.00885 E
32 15.00 0.00265 :
34 5,00 0.00088 \
28 20.00 0.00354 |
29 20.00 ©.00354
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RESPONDENT #3

PARAMETER IMPORTANCE ESTIMATES

COAST GUARD RESPONSES

FELDMAN
COAST GUARD

190: TRAFFIC CONTROL AND PILOTAGE
210: SHIPBOARD NAVIGATION (VOYAGE DURATION,
PORT-TO-PORT)

220: COLLISION/GROUNDING AVOIDANCE
240: COMMUNICATIONS

270: TRAINING OF SHIP PERSONNEL
(TRAINING COSTS)

280: LICENSING/CERTIFICATION OF
SHIP PERSONNEL

290: SHIP MANNING LEVELS

300: SHIP OPERATING COSTS

320: SPECIALIZATION OF SHIP TYPES

J50A: REGISTRY, OWNERSHIP AND CERTIFICATION OF SHIPS

tU.S. FLEET)

350B: REGISTRY, OWNERSHIP AND CLRTIFICATION OF SHIPS

{FLAGS OF CONVENIENCE (FOC))
370: HULL FEATURES

390A: CONSTRUCTION TECHNOLOGIES
{SHIPBUILDING PRODUCTIVITY)
390B: CONSTRUCTION TECHNOLOGIES
(AGE OF U.S. PLEET)

400: SHIP CONSTRUCTION, GENERAL

410A: SHIP PROPULSION
(TYPE OF PLANT)

410B: S3II1P PROPULSION
(FUEL CONSUMPTION)
410C: SHIP PROPULSION
(HORSEPOWER)

420: SHIP SIZE

430: SHIP MANEUVERABILITY
440: SHIP DESIGNS, GENERAL

490A: INTERMODAL CARGO MOVEMENT
(CONTAINERIZATION)

490B: INTERMODAL CARGO MOVEMENT
(LIGHTERING ACTIVITY)

490C: INTERMODAL CARGO MOVEMENT
{PIPELINES)

520: CARGO HANDLING, SHIP

530: CARGO HANDLING, TERMINAL
540: PORT FACILITIES, GENERAL
550: SHIP TURN-AROUND TIME

560: HARBOR/CHANNEL IMPROVEMENT

570: HARBOR/CHANNEL/TERMINAL TRAFFIC
(TRAFFIC DENSITY)

600A: PORT/TERMINAL PERSONNEL, GENERAL
(NUMBER OF PORT WORKEPRS)

6008: PORT/TERMINAL PERSONNEL, GENERAL
(PROOUCTIVITY)

610A: FORT/TERMINAL FERSONNEL: TRAINING AND
QUALIFICATION (TRAINING)

610B: PORT/TFRMINAL FERSONNEL: TRAINING AND
QUALIFICATION (LICENSING/CERTIFICATION)

£-5

RANK SCORE
3 9.00
6 8.00
2 9.00
1 9.00

21 3.00
8 8.00
10 8.00
34 2.00
7 7.00
31 1.00
30 1.00
9 9.00
20 6.00
19 5.00
11 7.00
13 7.00
23 7.00
14 6.00
15 5.00
5 9.00
12 6.00
22 7.00
16 7.00
17 7.00
18 7.00
24 6.00
25 3.00
26 4.00
29 5.00
4 8.00
33 1.00
32 .00
28 2.00
27 3.00

NORMALIZED
SCORE

0.04663
0.04145
0.04663
0.04663
0.01554
0.04145
0.04145
0.01036
0.03627
0.00518
0.00518
0.04663
0.03109
0.02591
0.03627
0.03627
0.03627
0.03109
0.02591
0.04663
0.03109
0.03627
0.03627
0.03627
0.03627
0.03109
0.01554
0.02073
0.02591
0.04145
0.00518
0.00518
0.010136
0.01554
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RESPONDENT

14

PARAMETER IMPORTANCE ESTIMATES

COAST GUARD RESPONSES

]

COAST GUARD RANK SCORE
190: TRAFFIC CONTROL AND PILOTAGE 19 350.00
210: SHIPBOARD NAVIGATION (VOYAGE DURATION, 7 850.00
PORT-TO-PORT)

220: COLLISION/GROUNDING AVOIDANCE 9 850.00
240: COMMUNICATIONS 8 850.00
270: TRAINING OF SHIP PERSONNEL 26 300.00
{TRAINING COSTS)

280: LICENSING/CERTIFICATION OF 23 305.00
SHIP PERSONNEL

290: SHIP MANNING LEVELS 29 105.00
300: SHIP OPERATING COSTS 1 1000.00
320: SPECIALIZATION OF SHIP TYPES 10 800.00
350A: REGISTRY, OWNERSHIP AND CERTIFICATION OF SHIPS 33 10.00
{U.S. FLEET)

350B: REGISTRY, OWNERSHIP AND CERTIFICATION OF SHIPS 34 10.0v
(FLAGS OF CONVENIENCE (FOC))

370: HULL FEATURES 30 100.00
390A: CONSTRUCTION TECHNOLOGIES 21 350.00
(SHIPBUILDING PROCUCTIVITY)

390B: CONSTRUCTION TECHNOLOGIES 22 350.00
(AGE OF U.S. FLEET)

400: SHIP CONSTRUCTION, GENERAL 28 150.00
410A: SHIP PROPULSION 2 910.00
{(TYPE OF PLANT)

410B: SHIP PROPULSION 3 905.00
(FUEL CONSUMPTION)

410C: SHIP PROPULSION 4 900.00
(HORSEPOWER)

420: SHIP SIZE 5 850.00
430: SHIP MANEUVERABILITY 6 845.00
440: SHIP DESIGNS, GENERAL 11 800.00
490A: INTERMOLAL CARGO MOVEMENT 16 410.00
(CONTAINERIZATION)

490B: INTERMODAL CARGO MOVEMENT 17 405.00
(LIGHTERING ACTIVITY)

490C: INTERMODAL CARGO MOVEMENT 18 400.00
(PIPELINES)

520: CARGO HANDLING, SHIP 12 750.00
530: CARGO HANDLING, TERMINAL 13 745.00
540: PORT FACILITIES, GENERAL 14 600.00
550: SHIP TURN-AROUND TIME 15 500.00
560: HARBOR/CHANNEL IMPROVEMENT 27 150.00
$70: HARPOR/CHANNEL/TERMINAL TRAFFIC 20 350.00
(TRAFFIC DENSITY}

600A: PORT/TEPMINAL PERSONNEL, GENERAL 24 300.00
(NUMBER OF PORT VORKERS)

600B: PORT/TERMINAL PEKSONNEL, 25 300.00
(PRODUCTIVITY)

610A: PORT/TEPMINAL PERSOHNEL: TRAINING AND 3 50.00
QUALIFICATION (TRAINING)

610P: PORT/TFRMINAL PERSCNNEL: AND 32 50.00

OUALIFICATION (LICENSING/CEKTIFICATION)

NORMALIZED

SCORE
0.02108
0.05120
0.05120
0.05120
0.01807
0.01837
0.00633
0.06024
0.0481Y9
0.00060
0.00060
0.00602
0.02108
0.02108
0.60904
0.05482
0.05452
0.05422
0.05120
0.05090
0.04819
0.02470
0.02440
0.02410
0.04518
0.04488
0.03614
0.03012
0.00904
0.02108
0.016."
0.0180°
0.00301
0.00301
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RESPONDENT #5

PARAMETER IMPORTANCE ESTIMATES

COAST GUARD RESPONSES

MARGESON
COAST GUARD

190: TRAFFIC CONTROL AND PILOTAGE

210: SHIPBOARD NAVIGATION (VOYAGE DURATION,
PORT-TO-PORT)
220: COLLISION/GROUNDING AVOIDANCE

240: COMMUNICATIONS

270: TRAINING OF SHIP PERSONNEL
(TRAINING COSTS)

280: LICENSING/CERTIFICATION OF
SHIP PERSONNEL

290: SHIP MANNING LEVELS

300: SHIP OPERATING COSTS
320: SPECIALIZATION OF SHIP TYPES

350A: REGISTRY, OWNERSHIP AND CERTIFICATION OF
(U.S. FLEET)

350B: REGISTRY, OWNERSHIP AND CERTIFICATION OF
(FLAGS OF CONVENIENCE (FOC))

370: BULL FEATURES

390A: CONSTRUCTION TECHNOLOGIES
(SHIPBUILDING PRODUCTIVITY)
390B: CONSTRUCTION TECHNOLOGIES
(AGE OF U.S. FLEET)

400: SHIP CONSTRUCTICN, GENERAL

410A: SHIP PROPULSION
(TYPE OF PLANT)

410B: SHIP PROPULSION
(FUEL CONSUMPTION)
410C: SHIP PROPULSION
(HORSEPOWER)

420: SHIP SIZE

430: SHIP MANEUVERABILITY
440: SHIP DESIGNS, GENERAL

490A: INTERMODAL CARGO MOVEMENT
(CONTAINERIZATION)

490B: INTERMODAL CARGO MOVEMENT
(LIGHTERING ACTIVITY)

490C: INTERMODAL CARGO MOVEMENT
(PIPELINES)

520: CARGO HANDLING, SHIP

530: CARGO HANDLING, TERMINAL
540: PORT FACILITIES, GENERAL
550: SHIP TURN-AROUND TIME

560: HARBOR/CHANNEL IMPROVEMENT

$70: HARBOR/CHANNEL/TERMINAL TRAFFIC
(TRAFFIC DENSITY)

600A: PORT/TERMINAL PERSONNEL, GENERAL
(NUMBER OF PORT WORKEKS)

600B: PORT/TERMINAL PERSONNEL, GENERAL
(PRODUCTIVITY)

610A: PORT/TERNINAL PERSONNEL: TRAINING AND
QUALIFICATION (TRAINING)

610N: PORT/TELRMINAL PERSONNEL: TRAINING AND
QUALIFICATION (LICENSING/CLRTIFICATION)

r-7

SHIPS
SHIPS

RANK SCORE
5 1000.00
3 1000.00
1 9999.99
7 100.00
12 50.00
4 1000.00
10 100.00
31 1.00
17 10.00
21  10.00
20 10.00
16 10.00
32 1.00
26 5.00
15 10.00
18 10.00
28 5.00
19 10.00
9 100.00
6. 500.00
8 100.00
27 5.00
22 10.00
23 5.00
25  5.00
24 5.00
13 50.00
14 10.00
11 100.00

2 9999.99
3¢ 1.00
33 1.00
29  5.00
30 5.00

NORMALIZED
SCORE

0.04126
0.04126
0.41264
0.00413
0.00206
0.04126
0.00413
0.00004
0.00041
0.00041
0.00041
0.00041
0.00004
0.00021
0.00041
0.00041
0.0002}
0.00041
0.00413
0.02063
0.00413
0.00021
0.00041
0.00021
0.00021
0.00021
0.00206
0.00041
0.00413
0.41264
0.00004
0.00004
0.00021
0.00021
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RESPONDENT #6

PARAMETER IMPORTANCE ESTIMATES
COAST GUARD RESPONSES

MARHEVKO
COAST GUARD

190: TRAFFIC CONTROL AND PILOTAGE
210: SHIPBOARD NAVIGATION (VOYAGE DURATIOW,
PORT-TO~PORT)

220: COLLISION/GROUNDING AVOIDANCE
240: COMMUNICATIONS

270: TRAINING OF SHIP PERSONNEL
(TRAINING COSTS)

280: LICENSING/CERTIFICATION OF
SHIP PERSONNEL

290: SHIP MANNING LEVELS

300: SHIP OPERATING COSTS

320: SPECIALIZATION OF SHIP TYPES

350A: REGISTRY, OWNERSHIP AND CERTIFICATION OF SHIPS
(U.S. FLEET)

.350B: REGISTRY, OWNERSHIP AND CERTIFICATION OF SHIPS

(FLAGS OF CONVENIENCE (FOC)})
370: HULL FEATURES

390A: CONSTRUCTION TECHNOLOGIES
(SHIPBUILDING PRODUCTIVITY)
390B: CONSTRUCTION TECHNOLOGIES
(AGE OF U.S. FLEET)

400: SHIP CONSTRUCTION, GENERAL

410A: SHIP PROPULSION
(TYPE OF PLANT)

410B: SHIP PROPULSION
(PUEL CONSUMPTION)
410C: SHIP PROPULSION
(BORSEPOWER)

420: SHIP SI2E

430: SHIP MANEUVERABILITY
440: SHIP DESIGNS, GENERAL

490A: INTERMODAL CARGO MOVEMENT
(CONTAINERIZATION)

4908B: INTERMODAL CARGO MOVEMENT
(LIGHTERING ACTIVITY)

490C: INTERMODAL CARGO MOVEMENT
(P1PELINES)

520: CARGO HANDLING, SHIP

$30: CARGO HANDLING, TERMINAL
540: PORT FACILITIES, GENERAL
550s SHIP TURN-AROUND TIME

560: HARBOR/CHANNEL IMPROVEMENT

$70: HARBOR/CHANNEL/TERMINAL TRAFFIC
(TRAFF1C DENSITY)

600A: PORT/TERMINAL PERSONNEL, GENERAL
(NUMBER OF PORT WORKERS)

600B: PORT/TEPMINAL PERSONNEL, GENERAL
(PRODUCTIVITY)

610A: PORT/TERMINAL PERSOMNEL: TRAINING AND
QUALIFICATION (TRAINING)

610B: PORT/TFRMINAL PERSONNEL: TRAINING AND
QUALIFICATION (LICENSING/CERTIFICATION)

RANK SCORE
3 440.00
7 345.00
2 450.00
4 430.00
9 310.00

13 295.00
20 220.00
29 120.00
23 185.00
17 230.00
21 200.00
27 145.00
16 250.00
26 150.00
5 390.00
24 160.00
28 140.00
33 50.00
14 280.00
30 120.00
8 330.00
34 50.00
15 270,00
31 80.00
6 350.00
19 220.00
1¢ 310.00
22 190.00
25 160.00
1 500.00
32 50.00
18 225.00
12 300.00
11 300.00

NORMALIZED
SCORE

0.05337
0.04184
0.05458
0.05215
0.03760
0.03578
0.02668
0.01455
0.02244
0.02790
0.0242¢6
0.01759
0.03032
0.01819
0.04730
0.01941
0.01698
0.00606
0.03396
0.01455
0.04002
0.00606
0.03275
0.00970
0.04245
0.02668
0.03760
0.02304
0.01941
0.06064
0.00606
0.0272¢
0.03639
0.03639

| S —d
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RESPONDENT 7

PARAMETER IMPORTANCE ESTIMATES

COAST GUARD RESPONSES

NOLL
COAST GUARD

190: TRAFFIC CONTROL AND PILOTAGE
210: SHIPBOARD NAVIGATION (VOYAGE DURATION,
PORT-TO~-PORT)

220: COLLISION/GROUNDING AVOIDANCE
240: COMMUNICATIONS

270: TRAINING OF SHIP PERSONNEL
{TRAINING COSTS)

280: LICENSING/CERTIFICATION OF
SHIP PERSONNEL

290: SHIP MANNING LEVELS

300: SHIP OPERATING COSTS

320: SPECIALIZATION OF SHIP TYPES

350A: REGISTRY, OWNERSHIP AND CERTIFICATION OF SHIPS

(U.S. FLEET)

3S50B: REGISTRY, OWNERSHIP AND CERTIFICATION OF SHIPS

(FLAGS OF CONVENIENCE (FOC))
370: HULL FEATURES

390A: CONSTRUCTION TECHNOLOGIES
(SHIPBUILDING PRODUCTIVITY)
390B: CONSTRUCTION TECHNOLOGIES
(AGE OF U.S. FLEET)

400: SHIP CONSTRUCTION, GENERAL

410A: SHIP PROPULSION
(TYPE OF PLANT)

410B: SHIP PROPULSION
(FUEL CONSUMPTION)
410C: SHIP PROPULSION
(HORSEPOWER)

420: SHIP SIZE

430: SHIP MANEUVERABILITY
440: SHIP DESIGNS, GENERAL

490A: INTERMODAL CARGO MOVEMENT
(CONTAINERIZATION)

490B: INTERMODAL CARGO MOVEMENT
(LIGHTERING ACTIVITY)

490C: INTERMODAL CARGO MOVEMENT
(PIPELINES)

520: CARGO HANDLING, SHIP

530: CARGO HANDLING, TERMINAL

540: PORT FACILITIES, GENERAL

$50: SHIP TURN-AROUND TIME

$60: HARBOR/CHANNEL IMPROVEMENT

570: HARBOR/CHANNEL/TERMINAL TRAFFIC
(TRAFFIC DENSITY)

600A: PORT/TERMINAL PERSONNEL, GENERAL

(NUMBER OF PORT WORKERS)
600B: PORT/TERMINAL PERSONNEL, GENERAL

APRODUCTIVITY)

610A: PORT/TERMINAL PERSONNEL: TRAINING AND
QUALIFICATION (TRAINING)

620B: PORT/TERMINAL PERSOMNEL: TRAINING AND
QUALIFICATION (LICENSING/CERTIFICATION)

-9

NORMALIZED

RANK SCORE
4 900.00
12 580.00
1 1000.00
23 90.00
14 500.00
3 950.00
9 730.00
27 50.00
16 350.00
6 850.00
6 850.00
17 310.00
24 70.00
18 280.00
24 70.00
29 50.00
27 50,00
27 50.00
8 750.00
2 980.00
11 650.00
13 570.00
21 150.00
14 500,00
19 270.00
19 270.00
31 20.00
32 10.00
9 730.00
4 900.00
32 10.00
32 10.00
24 70.00
22 100.00

SCORE
0.06560
0.04227
0.07289
0.00656
0.03644
0.06924
0.05321
0.0G364
0.02551
0.06195
0.06155
0.02259
0.00510
0.02041
0.00510
0.00364
0.00364
0.00364
0.05466
0.07143
0.04738
0.04155
0.01093
0.03644
0.01968
0.01968
0.00146
0.00073
0.05321
0.06560
0.00073
0.00073
0.00510
0.00729
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RESPONDENT #8

PARAMETER IMPORTANCE ESTIMATES

COAST GUARD RESPONSES

RIEMER
COAST GUARD

190: TRAFFIC CONTROL AND PILOTAGE

210: SHIPBOARD NAVIGATION (VOYATE DURATION,
PORT-TO-PORT)

220: COLLISION/GROUNDING AVOIDANCE

240: COMMUNICATIONS

270: TRAINING OF SHIP PERSONNEL

(TRAINING COSTS)

280: LICENSING/CERTIFICATION OF

SHIP PERSCNNEL
290: SHIP MANNING LEVELS

300: SHIP OPERATING COSTS
320: SPECIALIZATION OF SHIP TYPES

350A: REGISTRY, OWNERSHIP AND CERTIFICATION OF SHIPS

(U.S. FLEET)

350B: REGISTRY, OWNERSHIP AND CERTIFICATION OF SHIPS

(FLAGS OF CONVENIENCE (FOQC))
370: HULL FEATURES

390A: CONSTRUCTION TECHNOLOGIES
(SHIPBUYILDING PRODUCTIVITY)
390B: CONSTRUCTION TECHNOLOGIES
(AGE OF U.S. FLEET)

400: SHIP CONSTRUCTION, GENERAL

410A: SHIP PROPULSION
(TYPE OF PLANT)

410B: SHIP PROPULSION
(FUEL CONSUMPTION)
410C: SHIP PROPULSION
(HORSEPOWER)

420: SHIP SIZE

430: SHIP MANEUVERABILITY
440: SHIP DESIGNS, GENERAL

490A: INTERMODAL CARGO MOVEMENT
(CONTAINERIZATICN)

490B: INTERMCDAL CARGO MOVEMENT
(LIGHTERING ACTIVITY)

490C: INTERMODAL CARGO MOVEMENT
{PIPELINES)

520: CARGO HANDLING, SHIP

$30: CARGO HANDLING, TERMINAL
540: PORT FACILITIES, GENERAL
550: SHIP TURN-AROUND TIME

$60: HARBOR/CHANNEL IMPROVEMENT

$70: HARBOR/CHANNEL/TERMINAL TRAFFIC
(TRAFFIC DENSITY)

600A: PORT/TERMINAL PERSONNEL, GENERAL
(NUMBER OF PORT WORKERS)

600B: PORT/TERMINAL PERSONNEL, GENERAL
{(PROGUCTIVITY)

610A: PORT/TERMINAL PERSONNEL: TRAINING AND
OUALIFICATION (TRAINING)

610D: FORT/TERMIKAL FERSOWNEL: TKAINING AND
OUALIFICATION (LICENSING/CERTIFICATION)

E-10

RANK SCORE
2 10.00
3 8.00
1 10.00
4 8.00

26 3.00
6 7.00
12 6,00
31 1.00
28 2.00
27 2.00
25 3.00
? 7.00
21 4.00
20 4.00
13 5.00
22 4.00
19 4.00
14 5.00
15 5.00
8 6.00
9 6.00
29 2.00
30 2,00
18 5.00
23 3.00
24 J.00
17 $5.00
3 1.00
16 5.u0
5 .00
32 1.00
n 1.00
10 6.0V
11 6.00

NORMALIZED
SCORE

0.06369
0.05096
0.06369
0.05096
0.01911
0.04459
0.03822
0.00637
0.01274
0.01274
0.01911
0.04459
0.02548
0.02548
0.03185
0.02548
0.02548
0.03185
0.03185
0.03822
0.03822
0.01274
0.01274
0.03185
0.01911
0.01911
0.v3185
0.00637
0.03185
0.04459
0.0063"
0.006137
0.03b22

0.v3822
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RESPONDENT ¢9

PARAMETER IMPORTANCE ESTIMATES
COAST GUARD RESPONSES

VERPLANCK
COAST GUARD

190: TRAFFIC CONTROL AND PILOTAGE

210: SHIPBOARD NAVIGATION (VOYAGE DURATION,
PORT~TO-PORT)
220: COLLISION/GROUNDING AVOIDANCE

240: COMMUNICATIONS

270: TRAINING OF SHIP PERSONNEL
(TRAINING COSTS)

280: LICENSING/CERTIFICATION OF
SHIP PERSONNEL

290: SHIP MANNING LEVELS

300: SHIP OPERATING COSTS
320: SPECIALIZATION OF SHIP TYPES
350%: REGISTRY, OWNERSHIP AND CERTIFICATION OF SHIPS

{U.S. FLEET)
350B: REGISTRY, OWNERSHIP AND CERTIFICATION OF SHIPS

-(FLAGS OF CONVENIENCE (FOC))

370: HULL PEATURES

390A: CONSTRUCTION TECHNOLOGIES
(SHIPBUILDING PRODUCTIVITY)
390B: CONSTRUCTION TECHNOLOGIES
(AGE OF U.S. FLEET)

400: SHIP CONSTRUCTION, GENERAL

4)0A: SHIP PROPULSION
(TYPE OF PLANT)

410B: SHIP PROPULSION
(FUEL CONSUMPTION)
410C: SHIP PROPULSION
(HORSEPOWER)

420: SHIP SIZE

430: SHIP MANEUVERABILITY
440: SHIP DESIGNS, GENERAL

490A: INTERMODAL CARGO MOVEMENT
(CONTAINERIZATION)

490B: INTERMODAL CARGO MOVEMENT
(LIGHTERING ACTIVITY)

490C: INTERMOOAL CARGO MOVEMENT
(PIPELINES)

520: CARGO HANDLING, SHIP

530: CARGO HANDLING, TERMINAL
540: PORT FACILITIES, GENERAL
550: SHIP TURN-AROUND TIME

560: HARBOR/CHANNEL IMPROVEMENT

570: HARBOR/CHANNEL/TERMINAL TRAFFIC
(TRAFFIC DENSITY)

G6OOA: PORT/TERMINAL PERSONNEL, GENERAL
(NUMBER OF PORT WORKERS)

600B: PORT/TERMINAL PERSONNEL, GENERAL
(PRODUCTIVITY) S
610A: VORT/TERMINAL PERSONNEL: TRAIKING ANt
QUALLIFICATION (TRAINING) aen
610n: PORT/TERMINAL PERSONNFL: TRAlNl?ﬁ ANt
QUALIFICATION (LICENSING/CERTIFICATICH)

£-11

NORMALTZLD
RANK SCCFE SCORE

1 100.u0 0.09785
23 $.00 0.00489
2 95,00 v.09295
3 85.00 0.06317
20 8.00 0.00783
1y 9.00 0.00861
18 9,00 0.00881
16 20.00 0.019%
13 40.00 0.03914
14 J0.00 0.02935
1% Jv.60  0.02935
24 $.00 0.00489
2) 6.u0 U.00547
22 6.00 0.0058°
) 6,,0 0.ULS8”
20 4.00 0.00391
2? 4.00 0.00139)
29 4,00 0.00391}
[ ] $%.00 0.05382
) Y$.00 U.07339
39.00 0.04892
10 %0.00 0.04892
A 60,00 0,0%8")
)4 1.00 0.00098
1l 40,00 0.04892
12 fLaly ULU4892
L A N R
[ Iv.vy 0.00y7g
$1Y S vL 0,ub4ey

[ ] Sv.vv 0,02

" ooy U.uulye
13 bovv 0.0u294
1 I 00019
1] 1.60 0.007¢4
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RESPONDENT #10

PARAMETER IMPORTANCE ESTIMATES
COAST GUARD RESPONSES

WALDEN
COAST GUARD

190: TRAFFIC CONTROL AND PILOTAGE

210: SHIPBOARD NAVIGATION (VOYAGE DURATION,
PORT-TO-PORT)
220: COLLISION/GROUNDING AVOIDANCE

240: COMMUNICATIONS

270: TRAINING OF SHIP PERSONNEL
(TRAINING COSTS)

280: LICENSING/CERTIFICATION OF
SHIP PERSONNEL

290: SHIP MANNING LEVELS

300: SHIP OPERATING COSTS
320: SPECIALIZATION OF SHIP TYPES

350A: REGISTRY, OWNERSHIP AND CERTIFICATION OF SHIPS
(U.S. FLEET)

350B: REGISTRY, OWNERSHIP AND CERTIFICATION OF SHIPS
(FLAGS OF CONVENIENCE (FOC))

370: HULL FEATURES

390A: CONSTRUCTION TECHNOLOGIES
(SHIPBUILDING PRODUCTIVITY)
390B: CONSTRUCTION TECHNOLOGIES
(AGE OF U.S. FLEET)

400: SHIP CONSTRUCTION, GENERAL

410A: SHIP PROPULSION
(TYPE OF PLANT)

410B: SHIP PROPULSION
(FUEL CONSUMPTION)
410C: SHIP PROPULSION
(BORSEPOWER)

420: SHIP SIZE

430: SHIP MANEUVERABILITY
440: SHIP DESIGNS, GENERAL

490A: INTERMODAL CARGO MOVEMENT
(CONTAINERIZATION)

490B: INTERMODAL CARGO MOVEMENT
(LIGHTERING ACTIVITY)

490C: INTERMODAL CARGO MOVEMENT
(PIPELINES)

520: CARGO HANDLING, SHIP

530: CARGO HANDLING, TERMINAL
540: PORT FACILITIES, GENERAL
550: SHIP TURN-AROUND TIME

560: HARBOR/CHANNEL IMPROVEMENT

570!/ HARBOR/CHANNEL/TERMINAL TRAFFIC
{TRAFFIC DENSITY)

600A: PORT/TERMINAL PERSONNEL, GENERAL
(NUMBER OF FPORT VORKERS)

600B: PORT/TERMINAL PERSONNEL, GENERAL
(PRODUCTIVITY)

610A: PORT/TERMINAL PERSONNEL: TRAINING AND
QUALIFICATION (TRAINING)

6108: PORT/TERMINAL PERSONNEL: TRAINING AND
QUALIFICATION (LICENSING/CERTIFICATION)

E-12

NORMALIZED

RANK SCORE
6 50.00
? 40.00
2 100.00
8 40.00

25 1.00
13 10.00
12 10.00
0.00

21 5.00
26 1.00
30 1.0¢
9 20.00

23 1.00
20 5.00
24 1.00
10 10.00
0.00

11 10.00
5 70.00

1 100.00

15 10.00
27 1.00
22 5.00
0.00

18 10.00
19 10.00
14 10.00
0.00

4 80.00

3 80.00

28 1.00
29 l.00
17 10.00
16 10.00

SCORE
0.07112
0.05690
0.14225
0.05690
0.00142
0.01422
0.01422
0.00000
0.00711
0,00142
0.00142
0.02845
0.00142
0.00711
0.00142
0.01422
0.00000
0.01422
0.09957
0.14225
0.01422
0.00142
0.00711
0.00000
0.01422
0.01422
0.01422
0.00000
0.11380
0.11380
0.00142
0.00142
0.01422
0.01422
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RESPONDENT #11

PARAMETER IMPORTANCE ESTIMATES

COAST GUARD RESPONSES

WISNESKEY
COAST GUARD

190: TRAFFIC CONTROL AND PILOTAGE
210: SHIPBOARD NAVIGATION (VOYAGE DURATION,
PORT-TO~PORT)

220: COLLISION/GROUNDING AVOIDANCE
240: COMMUNICATIONS

270: TRAINING OF SHIP PERSONNEL
(TRAINING COSTS)

280: LICENSING/CERTIFICATION OF
SHIP PERSONNEL

290: SHIP MANNING LEVELS

300: SHIP OPERATING COSTS

320: SPECIALIZATION OF SHIP TYPES

350A: REGISTRY, OWNERSHIP AND CERTIFICATION OF SHIPS

(U.S. FLEET)

350B: REGISTRY, OWNERSHIP AND CERTIFICATION OF SHIPS

{FLAGS OF CONVENIENCE (FOC))
370: HULL FEATURES

390A: CONSTRUCTION TECHNOLOGIES
(SHIPBUILDING PRODUCTIVITY)
390B: CONSTRUCTION TECHNOLGCGIES
(AGE OF U.S. FLEET)

400: SHIP CONSTRUCTION, GENERAL

430A: SHIP PPOPULSION
(TYPE OF PLANT)

4)10B: SHIP PROFPULSION
(FUEL CONSUMPTION)
410C: SHIP PROPULSION
(HORSEPOWER)

420: SHIP SIZE

430: SHIP MANEUVERABILITY
440: SHIP DESIGNS, GENERAL

490A: INTERMODAL CARGO HOVEMENT
(CONTAINERIZATICN)

4908: INTERMODAL CARGO MOVEMENT
(LIGHTERING ACTIVITY)

490C: INTERMODAL CARGC MOVEMENT
(PIPELINES)

520: CARGO HANDLING, SHIP

530: CARGO HANDLING, TERMINAL
540: PORT FACILITIES, GENERAL
550: SHIP TURN-AROUND TIME

560: HARBOR/CHANNEL IMPROVEMENT

570: HARBOR/CHANNEL/TERMINAL TRAFFIC
(TRAFFIC DENSITY)

600A: PORT/TERMINAL PERSONNEL, GENERAL
(NUMBER OF FORT WORKERS)

600B: PORT/TERMINAL PERSONNEL, GENERAL
(PRODUCTIVITY)

610A: PORT/TERMINAL PERSONNEL: TRAINING AND
QUALIFICATION (TRAINING)

6100: PORT/TURMINAL PERSONNEL: TRAINING AND
QUALIFICATION (LICENSING/CERTIFICATION)

E-13

NORMALIZED

RANK SCORE SCORE
4 19.00 0.05846
5 186.00 0.05538
6 10.00 0.03077
3 20.00 0.06154
29 5.00 0.01538
1 20.00 0.06154
2 20.00 0.06154
27 5.00 0.01538
13 10.00 0.03077
34 1.00 0.00308
28 5.00 0.01538
12 10.00 0.0307?
3 2,00 0.00615
20 8.00 0.02462
24 7.00 0.02154
25 6.00 0.01846
19 8.00 0.02462
18 8.00 0.02462
10 10.00 0.03077
7 15.00 0.04615
11 10.00 0.03077
26 5.00 0.01538
17 8.00 0.02462
23 7.00 0.02154
21 8.00 0.02462
22 8.00 0.02462
14 10.00 0.0307°
16 8.00 0.02462
8 15.00 0.04615
9 17,00 0.0%23)
32 1.00 0.00308
3 1.00 0.00308
o 10.00 0.0307
15 10.00 0.0307




APPENDIX F
PROJECTIONS FOR PARAMETER 420

Average DWT of ships of all types of 1000 GRT or more in
the world fleet.

Parameter 420 (Table 4-5) is a measure of the size of
the world merchant fleet. The average DWT (fleet DWT (Table
F-1)/number of ships (Table F-2) has been rising
exponentially over the last 40 years. Under Scenario R
average DWT is postulated to show slow growth as a result
of modest increases in U.S. foreign trade; toward the end
of the period both U.S. foreign trade and average DWT are
projected to rise. Trade is depressed in Scenario H,
particularly oil trade. This should result in a reduction
in the number of the largest ships in the fleet (tankers),
hence a marked reduction in average DWT. The projection for
Scenario E is simply a straight line which results in a
doubling of the 1977 average DWT by 2005 in an expanding
trade situation.




TABLE F-1

DEADWEIGHT TONNAGE OF THE WORLD MERCHANT FLEET
(INCLUDES SHIPS OF ALL TYPES OF 1000 GRT OR MORE)

(Millions of long tons)

HISTORICAL DATA

1939 80.6 1966 232.2
1946 99.2 1967 250.4
1951 110.7 1968 273.2
1953 119.4 1969 297.5
1955 130.0 1970 327.0
1955 136.9 1971 361.7
1957 147.3 1972 399.6
1958 158.1 1973 446.14
1959 166.0 1974 503.4
195¢C 171.9 1975 555.6
1961 177.3 1976 606.5
1962 185.8

PROJECTED DATA

LN(Y) = 4,094 + 0.05760*(YEAR - 1940)

BACKCAST: 1939 - 1976 R SQUARED: 0.94
95% CONFIDENCE LIMITS (N = 23)
LOwW MID HIGH LOW MID HIGH
1950 79.3 106.6 143.4 1980 445,2 600.1 809.0
1955 105.7 142.2 191.3 1985 593.6 800.4 1079.3
1950 140.9 189.6 255.3 1990 791.4 1067.6 1440.1
1955 187.8 252.9 340.6 1995 1055.2 1423.9 1921.4
1970 250,.4 337.4 454, 4 2000 1405.8 1899.1 2563.6
1975 333.9 450.0 606.3 2005 1875.7 2532.9 3420.3

Data as of 31 December except 1939 (1 September) and 1946 (30 June).
Excludes ships operating excius..~ly on the Great Lakes and Inland
Waterways and Special Types such as Channel Ships, Icebreakers,
Cable Ships, etc., and merchant ships owned by any military force.

SOURCE

U.S. Department of Commerce. Maritime Administration. Merchant
Fleets of the World. Washington, D.C.: Government Printing Office,
annual.
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TABLE F-2

WORLD MERCHANT FLEET
(SHIPS OF 1000 GRT OR MORE)

(Number of ships)

HISTORICAL DATA

1939 12798 1966 18423
1946 12445 1967 18800
1951 13646 1968 19351
1953 14370 1969 19570
1955 15148 1970 19980
19556 15615 1971 20544
1957 16293 1972 21009
1958 16966 1973 21600
1959 17185 1974 22449
1969 17317 1975 22872
1961 17426 1976 23586
1962 17861 1977 24096

PROJECTED DATA

Y = 9905,6 + 357.43*(YEAR - 1940)

BACKCAST: 1946 - 1977 R SQUARED: 0,97
50% CONFIDENCE LIMITS (N = 23)
Low MID HIGH LOW MID HIGH
1950 13123 13479 13836 1980 23943 24202 245652
1955 14910 15267 15623 1985 25630 25990 26349
1960 16697 17054 17411 1990 27416 2771717 28137
1965 18483 18841 19199 1995 29203 29564 29925
1970 20270 20528 20986 2000 30990 31351 31712
1975 22057 22415 22774 2005 32776 33138 33500

Data as of 31 December except 1939 (1 September) and 1946 (30 June}.
Excludes ships operating exclusively on the Great Lakes and Inland
Waterways and Special Types such as Channel Ships, Icebreakers,
Cable Ships, etc., and merchant ships owned by any military force.

SOURCE

U.S. Department of Commerce. Maritime Administration. Merchant
Fleets of the World. Washington, D.C.: Government Printing Office,
annual,
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WORLD MERCHANT FLEET
(SHIPS OF 1000 GRT OR MORE)
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APPENDIX G
PROJECTIONS FOR PARAMETER 430

Average stopping distance for tankers of 6000 DWT or more,

The variables involved in the calculations (Tables G-1
through G-3) are the weight of a vessel and its type of
power plant. Historical and projected relationships
developed by Blackman (Reference A-~4) have been employed.
These include the DWT/displacement and stopping distance
per ship length ratios (for motor and turbine power
plants). Projections for average DWT (Table G-4) are based
on a 6% annual increase (regression extrapolation) for
Scenario E and a 2% rate for scenarios R and H, which imply
more modest demands for additional large tankers.
Similarly, average length is predicated on annual growth
rates of 13 and 4 feet (Table G-7). Since motor-driven
ships can deliver much more backing power than those with
steam or gas turbines the average stopping distance has
been weighted by the percentage of motor-driven tankers.
These percentages are extrapolations of historical data for
tankers of 100 GRT or more (Table G-6). These percentages
(which are not scenario-dependent) are used for all three
scenarios.

To summarize, the stopping distance is calculated for
historical data, for 1980, and at subsequent five-year
intervals for each scenario, using appropriate values of
average DWT and length, for both motor and turbine-powered
ships. An average, weighted by the percentages of motor or
turbine-powered ships, is plotted in Figure 4-2.
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4.

TABLE G-2

TANKER STOPPING DISTANCE PROJECTIONS

Average DWT of Tankers 6000 DWT or More

Scenario E - 6% Annual Increase (Regression Extrapolaticn,
Figure G-2)

Scenarios R & H - 2% Annual Increase

Average DNT (KLT)

R . £
1980 98 98 98
1985 108 108 127
1990 118 118 156
1995 130 130 185
2000 143 143 214
2005 158 158 243

DWT/Displacement Ratio: Constant at 0.860
Average Tanker Length:

Scenaric E - 13 Ft Annual Increase (Regression
Extrapolation, Figure G-7)

Scenarics R & H - 4 Ft Annual Increase

Average Length (Ft)

R M £
1989 775 775 775
1985 795 795 842
1990 815 815 908
1995 835 835 974
2000 855 855 1040
2005 875 875 1107

Power Plant Distribution (All Scenarics - Regression
Extrapolation, Figqure G-8)

Power Plant (% of Fleet)

Diesel Steam
1930 77 23
1935 83 17
19990 86 14
1995 90 10
2300 94 6
2005 98 2
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TABLE G-4

AVERAGE DWT OF TANKERS OF 6000 DNT OR MORE IN THE WORLD TANKER FLEET
(TOTAL ODWT/TOTAL NUMBER OF SHIPS)

(Thousands of long tons)

HISTORICAL DATA

1968 33.98 1974 60.74
1969 35.72 1975 67.97
1970 41.03 1976 76.44
1971 45.92 1977 84.78
1972 50.28 1978 89.64
1973 55.26

PROJECTED DATA

Y = 41,02 + 5,776*(YEAR - 1970)

BACKCAST: 1968 - 1978 R SQUARED: 0.98

95¢% CONFIDENCE LIMITS (N = 11)
LOW MID HIGH
1970 34.85 41.01 47.18
1975 63.58 69.89 76.20
1980 92.32 98.77 105.22
1985 121,06 127.65 134.24
1990 149.81 156.53 163.25
1995 178.55 185.41 192.26
2000 207.31 214.29 221.27
2005 236,06 243.17 250.27

Data as of 1 January. Bulk/oil and ore/oil carriers are not in-
cluded,

SOURCE

The Tanker Register. London: H., Clarkson & Co., Ltd., annual.
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1950
1955
1960
1965
1970
1975

TABLE G-5

DEADWEIGHT/DISPLACEMENT RATIO
FOR TANKERS ON ORDER

(Ratio)

HISTORICAL DATA

QUARED:

= 25)
LOW

0.852
0.868
0.884
0.900
0.916

1948 0.769 1961
1949 0.765 1962
1950 D.767 1963
1951 0.769 1964
1952 0.771 1965
1953 0.773 1965
1954 0.779 1967
1955 0.782 1968
1956 0.782 1969
1957 0.782 1970
1958 0.782 1971
1959 0.786 1972
1950 0.790
PROJECTED DATA
Y = 0.763 + 0.00323*(YEAR - 1950)
BACKCAST: 1948 - 1972 RS
95% CONFIDENCE LIMITS (N
Low MID HIGH
0.755 0.765 0.775 1980
0.771 0.781 0.791 1985
0.787 0.797 0.807 1990
0.803 0.813 0.823 1995
0.819 0.829 0.839 2000
0.835 0.845 0.855 2005

Mean values are tabulated.

0.932

0.798
0.804
0.808
0.808
0.808
0.812
0.820
0.828
0.832
0.833
0.836
0.840

0.96

MID

0.862
0.878
0.8914
0.910
0.926
0.942

HIGH

0.872
0.888
0.904
0.920
0.936
0.952

Blackmui., . W, U.S. Ocean Shipping Technoloqy Forecast and Assess-
ment. Vol, III: State of Maritime Technology. Report prepared for
the Maritime Administration. East Hartford, Conn.: United Aircraft

Research Laboratories, July 1974,
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FIGURE G-1
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FIGURE G-2
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FIGURE G-3
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TABLE G-6

NUMBER OF MOTOR-DRIVEN TANKERS OF 100 GRT OR MORE AS A FRACTION OF
THE WORLD TANKER FLEET

1950
1955
1960
1965
1970
1975

{Percent)

HISTORICAL DATA

1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978

PROJECTED DATA

63.7 + 0.762*%(YEAR - 1960)
R SQUARED: 0.96

90% CONFIDENCE LIMITS (N

1954 59.8
1955 51.3
1955 61.4
1957 60.9
1958 60.8
1959 60.9
1960 61.3
1961 63.0
1962 65.0
1963 65.9
1964 67.3
1965 68.4
1966 69.4
Y =
BACKCAST: 1954 - 1978
LOW MID HIGH
54.0 56.0 58.1
57.8 59.9 61.9
61.6 63.7 65.7
65.4 67.5 59.5
69.2 71.3 73.3
73.1 75.1 77.1

1980
1985
1990
1995
2000
2005

= 25)
LOwW

76.9
80.7
84.5
88.3
92.1
95.9

70.1
71.0
72.0
72.6
72.9
73.1
73.4
73.2
73.7
74.5
76.1
77.9

MID

78.9
82.7
86.5
90.3
94.2
98.0

HIGH

81.0
84.8
88.6
92.4
96.2
100.0

Data as of 1 July. Sailing vessels and non-propelled craft are not
included., Records of ships registered in the Peoples Republic of

China are not complete,

SOURCE

Lloyd's Register of Shipping. Statistical Tables. London: Lloyd's
Register of Shipping, annual.
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TABLE G-7

AVERAGE LENGTH OF TANKERS OF 6000 DWT OR MORE IN THE WORLD FLEET

(Feet)

HISTORICAL DATA

1972 671 1976 724
1973 683 1977 738
1974 6914 1978 748
1975 709

PROJECTED DATA

Y = 643 + 13,2*(YEAR - 1970)

BACKCAST: 1972 - 1978 R SQUARED: 1.00
95% CONFIDENCE LIMITS (N = 7)
LOW MID HIGH

1970 539 543 647
1975 705 709 713
1980 771 775 780
1985 837 B42 847
1990 902 9083 913
1995 968 974 980
2000 1034 1040 1046
2005 1100 1107 1113

Data as of 1 January. Bulk/oil and ore/oil carriers are not in- ‘
cludead, !

SOURCE

The Tanker Register, London: H. Clarkson & Co., Ltd., annual,
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APPENDIX H

Parameter 400: Index of U.S. Shipbuilding Capability.

An estimate of shipbuilding capability is given for
major U.S. shipyards. (A major shipyard is defined as one
having at least one building position with the capability
to accommodate a minimum ship size of 475 feet length
overall and a beam of 68 feet). Shipyard capabilities are
catalogued according to the sizes and types of ships which
could be constructed concurrently, e.g., a single shipway
(inclined way, side-~launching platform or building basin)
might be able to accommodate one large tanker or three
small general cargo ships. For simplicity, the index deals
only with three such categories: a 610-foot container ship,
a 600-foot dry bulk carrier, and a 920-foot tanker. Figures
for historical data are indexed (1974 = 100) within each of
these categories. A composite index is generated by
weighting each category by its percentage of the total
number of ships delivered in the 1970-1978 period, assuming
that the three categories are representative of freighters,
bulk carriers, and tankers, respectively. (See Table H-1).

The projected index for 1980 is an extrapolation of
historical data. Later index projections are calculated on
the basis of ship deliveries to be expected under the
prevailing scenario conditions and influences. (See Table
4-7).

Maximum index values are produced under Scenario E. To
test the feasibility of doubling the composite index in
peacetime by 2005, maximum capability increases in each
category, experienced over the 1973-1979 period, have been
investigated. Depending on the mix of categories of ships
built in the 1980-2005 period, the maximum composite index
would fall in the 248-385 range, thereby demonstrating the
feasibility of the Scenario E estimate. (See Table H-2).
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Ships

Delivered

1977-1979
1980-1984
1985-1989
1990-1994
1995-1999
2000-2004

Total

A:

TABLE H-2
FEASIBILITY OF SCENARIO E SHIPBUILDING PROJECTIONS

SCENARIO E SHIPBUILDING PROJECTION, 1977-2005

Freighters

B:

6
5
14
13
17
0

Bulkers

—

55

Tankers Total
19 30
40 80
40 89
35 83
20 72
20 55

174 409

SHIPYARD CAPACITY

Maximum Observed Annual Increase in Number of Ships Delivered, 1970-1978

Freighters

Bulkers
Tankers

5/yr or 130 in 26 years

6/yr or 156 in 26 years

1/yr or 26 in 26 years

Area Under Curve

_a b ~ (Shipway-Years)
Freighters 68 130 68x26+5(130%26) = 3458
Bulkers 52 156 '52x26+5(156x26) = 3380
a
Tankers 10 26 10x26+5(26x26) = 598
Total 7436
1979 2005
C: SCENARIO E FEASIBILITY TEST
A B C=AB D E=C/D
Number Building Shipway-years Ratio
Built Time Required Available (%)
Ship Type (No.) (Yr)
Freighters 180 3 540 3458 16
Bulkers 55 3 165 3380 S
Tankers 174 3 522 598 87
Total 409 1227 7436 16
H-3




APPENDIX 1
PROJECTIONS FOR PARAMETER 350A

Deadweight tonnage of the US privately-owned merchant fleet
(ships of 1000 SRT or more).

This parameter measures the projected size of the US
merchant fleet. Although fleet DWT is the fundamental
measure, the numbers of ships and their averaje DAT by ship
type are also developed.

Projections of fleet size (numbers of ships and DWT)
for 1987 are extrapolations of historical data tempered
slightly by judgment. Projections for other years are
predicated on the following premises which are derived fron
the scenarios:

Scenario R:

o) Fleet DWT remains at the 1980 level until 1999
when it rises gradually to 120% of the 1977 level.

° DWT of the average ship rises very slowly over the
period (30.6 kLT in 1977 to 34.5 kLT in 2005).

° Freighter DWT rises faster than the fleet average
rate; tanker DAT rises more slowly.

o The proportion of ships by type is held constant
over the period, in terms of numbers of ships.

Scenario 4:
o No new ships are delivered to the fleet.
° The oldest ships are gradually retired so that all
ships built before 1955 are scrapped dy 2005. See
Table 1-1,

Scenario E:

o) Fleet DVT increases to 150% of the 1977 leveal,




o Bulk carrier DWT increases nearly 7 times.

o] Average DWT for tankers and bulk carriers
approximmately doubles by 2005.

o Averaje freighter DWT increases very slowly.
Bistorical data and the projections resulting from the

above premises are given in the accompanying fijures and
tables. These data are summarized in Table 5-1, basic

report.
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A.
Category Year Built
A. Pre-1945
B. 1945-1949
C. 1950-1954
Change Year
1980
(=5A)
1985
(-%(A+B))
1990
(-3B)
1995
(-%0C)
2000
(-30C)
2005

1977 Profile of Oldest Ships in the US Fleet

B.

TABLE I-1.

SCENARIO H PROJECTIONS

Freighters Bulkers Tankers Total

No. kLT No ., kLT No. kLT No. kLT
13 236 0 0 29 825 42 1,061
30 462 9 215 28 705 67 1,382
35 514 5 105 42 1,095 82 1,714

Ship Retirements Under Scenario H

Freighters Bulkers Tankers Total

No. kLT No. kLT No. kLT No. KLT
260 4,420 16 580 230 14,000 556 19,000
-18 =257 =2 ~-50 ~-21 -500 -41 -807
242 4,163 14 530 259 13,500 515 18,193
-32 -488 -7 =165 =35 -945 74 -1,598
210 3,675 7 365 224 12,555 441 16,595
-15 -231 -5 -105 -14 -355 =34 ~691
195 3,444 2 260 210 12,200 407 15,904
-6 -118 - - =14 -410 -20 ~528
189 3,326 2 260 196 11,790 387 15,376
-7 -118 - - -15 ~415 =22 -523
182 3,208 2 260 181 11,395 365 14,843




TABLE 1-2

U.S. PRIVATELY-DWNED MERTHANT FLEET
(SHIPS OF 1000 GRT OR MORE)

(Number of ships)

HISTORICAL DATA

1956 1059 1968 967

1957 1012 1959 931

1958 1007 1970 793

1959 1023 1971 711

1960 1003 1972 651

1951 973 1973 595

1962 985 1974 583

1965 948 1975 580

1966 965 1976 577

1957 974 1977 571

PROJECTED DATA '
SCENARIO
R H E

1980 556 556 556
1985 556 515 505
1990 556 441 472
1995 565 407 445
2000 580 387 432 !
2005 600 365 398

Data as of 31 December., Excludes ships operating exclusively on the
Great Lakes and Inland Waterways and Special Types such as Channel

Ships, Icebreakers, Cable Ships, etc., and merchant ships owned by

any military force.

SOURCE

U.S, Department of Commerce. Maritime Administration. Merchant
Fleets of the World. Washington, D.C.: Government Printing Office,
annual,

I-4




TABLE 1-3

NUM3ER OF FREIGHTERS COMPRISING THE PRIVATELY-OWNED U,S, MERCHANT
FLEET (INCLUDES SH1PS OF 1000 GRT OR MORE)

(Number of ships)

HISTORICAL DATA

1955 540 1968 615
1957 609 1969 588
1958 591 1970 475
1959 600 1971 402
1950 576 1972 361
1951 545 1973 320
1952 557 1974 313
1955 585 1975 305
19556 606 1976 299
19567 617 1977 285

PROJECTED DATA

SCENARIO
R H E
1980 260 260 260
19385 260 242 2138
1990 260 210 217
1995 265 195 200
2000 272 189 195
2005 280 182 175

Data as of 31 December. Includes break~bulk vessels both refriger-
ated and unrefrigerated, containerships, partial containerships,
roll-on/roll-off vessels, and barge carriers, Excludes ships oper-
ating exclusively on the Great Lakes and Inland Waterways and Spe-
cial Types such as Channel Ships, lcebreakers, Cable Ships, etc.,
and merchant ships owned by any military force.

SOURCE

U.S. Department of Commerce. Maritime Administration. Merchant

Fleets of the World. washington, D.C.: Government Printing Otfice,
annual, !
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TABLE 1-4

NUMBER OF BULK CARRIERS COMPRISING THE PRIVATELY-OWNED U.S. MERCHANT
FLEET (INCLUDES SHIPS OF 1000 GRT OR MORE)

(Number of ships)

HISTORICAL DATA

1955 40 1958 50
1957 39 1959 46
1958 41 1970 37
1959 41 1971 33
1960 57 1972 32
1951 66 1973 26
1952 70 1974 19
1965 60 1975 19
1955 57 1976 18
1967 53 1977 18

PROJECTED DATA

SCENARIO
R H E
1980 16 16 16
1985 16 14 15
1990 16 7 28
1995 16 2 40
2000 16 2 56
2005 17 2 52

Data as of 31 December., Includes all vessels desijgned to carry dry
bulk cargo, as well as ore/bulk/oil carriers and other combination
bulk/oil and ore/oil carriers. Excludes ships operating exclusively
on the Great Lakes and Inland Waterways, and merchant ships owned by
any military force.

SOURCE

U.S. Department of Commerce. Maritime Administration., Merchant
Fleets of the World. Washington, D.C.: Government Printing Office,
annual,




TABLE 1-5

NUMBER OF TANXERS COMPRISING THE PRIVATELY~OWNED U,S. MERCHANT FLEET
(INCLUDES SHIPS OF 1000 GRT OR MORE)

(Number of ships)

HISTORICAL DATA

1955 341 1968 277
1957 327 1969 273
1958 333 1970 262
' 1959 343 1971 258
i 1950 338 1972 246
; 1961 327 1973 241
1952 314 1974 245
1965 276 1975 250
1965 275 1976 254
1957 278 1977 252

PROJECTED DATA

SCENARIO
R H E
1980 280 280 280
1985 280 259 252
1990 280 224 227
1995 284 210 205
2000 292 1956 181
2005 303 181 171

Data as of 31 December. Includes crude petroleum and petroleum pro-
ducts tankers, chemical tankers, LNG and LPG tankers, wine tankers,
molasses tankers and whaling tankers. Excludes ships operating ex-
clusively on the Great Lakes and Inland Waterways, and merchant
ships owned by any military force.

SOURCE

U.S. Department of Commerce., Maritime Administration. Merchant

Fleets of the World. Washington, D.C.: Government Printing Office,
annual,




TABLE 1-6

AVERAGE OWT OF FREIGHTERS COMPRISING THE PRIVATELY-QWNED U.S.
MERCHANT FLEET (INCLUDES SHIPS OF 1000 GRT OR MORE)

(Thousands of long tons)

HISTORICAL DATA

1955 10,6 1958 11.7
1957 10.6 1969 12.1
1958 10.7 1970 12.9
1959 10.9 1971 13.3
1950 10,7 1972 14.0
1951 10.8 1973 15.1
1952 11.1 1974 15.9
19565 11.4 1975 16.3
1956 11.5 1976 16.5
1957 11,4 1977 16.8

PROJECTED DATA

SCENARIO
R H E
19380 17.0 17.0 17.0
1985 17.0 17.2 17.8
1990 17.0 17.5 18.5
1995 17.0 17.7 19.2 |
2000 17,3 17.6 20.0 :
2005 17.8 17.6 20.8

Data as of 31 December. Includes break-bulk vessels both refriger-
ated and unrefrigerated, containerships, partial containerships,
roll-on/roll-off vessels, and barge carriers. Excludes ships oper-
ating exclusively on the Great Lakes and Inland Waterways and Spe- {
cial Types such as Channel Ships, lcebreakers, Cable Ships, etc.,
and merchant ships owned by any military force.

SOURCE

U.S. Department of Commerce., Maritime Administration. Merchant
Fleets of the World. Washington, D.C.: Government Printing OJffice,
annual,
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TABLE 1-7

AVERAGE DWT OF BULK CARRIERS COMPRISING THE PRIVATELY-OWNED U.S.
MERCHANT FLEET (INCLUDES SHIPS OF 1000 GRT OR MORE)

(Thousands of long tons)

HISTORICAL DATA

1956 14,1 1958 19.6
1957 14.0 1959 20.0
1958 14.1 1970 20.4
1959 12.0 1971 21.6
1950 14.1 1972 21.9
1961 14,7 1973 23.7
1952 15.9 1974 28.1
19565 18.3 1975 28.6
1956 18.3 1976 29.4
1967 18.8 1977 29.4

PROJECTED DATA

SR RIO
R H E
1980 36,2 36.2 36.2
1985 36.2 37.8 44.5
1990 36,2 52.1 52.8
1995 37.5 130.0 561.2
2000 39.8 130.0 69.6
2005 38.2 130.0 77.8 i

Data as of 31 December. Includes all vessels designed to carry dry

bulk cargo, as well as ore/bulk/oil carriers and other combination

bulk/oil and ore/oil carriers. Excludes ships operating exclusively

on the Great Lakes and Inland Waterways, and merchant ships owned by

any military force. ‘

SOURCE

U.S. Department of Commerce. Maritime Administration. Merchant
Fleets of the World. Washington, D.C.: Government Printing oJffice, |
annual. |




TABLE 1-8

AVERAGE DWT OF TANXERS COMPRISING THE PRIVATELY-OWNED U.S. MERCHANT
FLEET (INCLUDES SHIPS OF 1000 GRT OR MORE)

(Thousands of long tons)

HISTORICAL DATA

1955 17.1 1958 25.1
1957 17.7 19569 26.5
1958 18.5 1970 28.1
1959 19,3 1971 29.7
1950 20,0 1972 31.6
1951 21.1 1973 34.1
1962 21.9 1974 36.2
1955 24,2 1975 37.9
1956 24.5 1976 41,

1957 24,6 1977 45.7

PROJECTED DATA

SCENARIO
R H E
1980 50.0 50.0 50.0
1985 50.0 52.1 62.5
1990 50.0 56.0 75.0
1995 50.0 58.1 87.5
2000 50.3 60.2 100.0
2005 49,7 63.0 112.5

Data as of 31 December. Includes crude petroleum and petroleum pro-

ducts tankers, chemical tankers, LNG and LPG tankers, wine tankers,

molasses tankers and whaling tankers. Excludes ships operating ex-

clusively on the Great Lakes and Inland Waterways, and merchant

ships owned by any military force. |

SOURCE ‘
U.S. Department of Commerce. Maritime Administration. Merchant !
Fleets of the World. Washington, D.C.: Government Printing Office,
annual.
4
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APPENDIX J
PROJECTIONS FOR PARAMETER 220

e e £

Number of US casualties (collisions, rammings, groundings)
per thousand ship operating days per year. ;

This parameter measures the casualty rate for US
ships. Casualty rates are shown as the annual number of
collisions, rammings and groundings suffered by US ships
divided by the number of operating days available to the
fleet. Calculation of historical data (Table 4-9 and J-2,
and Tables J-2 and J-3) is straightforward; projections,
however, are more complex.

As might be expected, the number of casualties varies
rather widely from year to year. It appears to be dependent
upon the volume of US foreign trade, the quantity carried
in US ships, the number of ships and the fleet DWT (sources
and calculations are given in Table J-4). Since ships
smaller than 1000 GRT have historically made up 70-90% of
the total fleet, casualty projections are sensitive to !
their number. The prediction equations used are only fairly
accurate (RZ? = 0.9). For this reason, casualty rates have
been "predicted" for historical data (and plotted as a
broken line in Figure 4-5) so that a comparison with actual
data can be made. The essence of the graph, however, is the
general shape the projections assume under the influence of
the three scenarios.

P




r———-—-——————-—-—-————-m»

TABLE J-1

CASUALTIES (COLL1S1ONS, RAMMINGS, AND GROUNDINGS) SUFFERED BY U.S.
COMMERCIAL VESSELS

(Number of casualties)

HISTORICAL DATA

1959 1580 1969 2362
1950 1623 1970 2235
1951 1639 1971 2427
1952 15890 1972 2396
1953 1295 1973 2733
1954 1761 1974 2919
1955 1812 1975 3092
1956 1799 1976 3262
1957 1889 1977 3529
1958 2095 1978 3928
PROJECTED DATA

SCENAR1O
R H E
1989 4128 4123 4128
1935 39090 4468 4585
1990 3698 4924 4705
1995 3470 5310 4582
2000 3283 5586 3944
2005 2996 5929 3170

Based on U.S. commercial vessel casualties investigated by Coast

Guard Marine Inspectors where physical damage to property exceeded

$1500. Casualties to bargzs and commercial and recreational motor-

boats are not included. Before 1976 casualties are for year ending

30 June; after 1976, for year ending 30 September. 1975 comprises 15

months; 4/5 of the casualties in this period are used. Projections

are based on estimates of the portion of U.S. foreign trade carried ’
in U.S. ships and fleet DWT.

SOYRCE

U.S. Department of Transportation, U.S, Coast Guard. "Statistics of
Casualties.” Proceedings of the Marine Safety Council. Washington,
D.C.: Government Printing Office, bi-monthly.
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TABLE J-2

TOTAL ANNUAL SHL1P DPERATING DAYS
(U.S. MERTHANT FLEET)

(Operating days (000))

HISTORICAL DATA

1959 1414 1959 1073
1950 1376 1970 1023
1951 1334 1971 1141
1952 1271 1972 1255
1963 1255 1973 1394
1954 1199 1974 1402
1965 1165 1975 1499
1966 1135 1976 1593
1967 1125 1977 1635
1963 1102 1978 1637

PROJECTED DATA

SCENARI1O
R H E R H E
193890 1335 1835 1835 1995 1735 2017 2267
1985 1800 1899 2020 2000 1716 2041 2331
1990 1770 1970 2152 2005 1652 2081 2402

Vessel population as of 1 July. All U.S. ships of 100 GRT or more
are included except sailing vessels and non-propelled craft. Annual
ship operating days (reflecting time lost due to overhaul, inspec-
tion, repairs, etc.) are based on 337 days per ship annually in the
period 1955-59. This figure is increased by 2 days annually each
succeeding S-year period; after 1974 it is held at 345 days. Pro-
jections reflect further operating day estimates and estimated fleet
size,

SQURCE 1

Lloyd's Register of Shipping. Statistical Tables. London: Lloyd's
Register of Shipping, annual.

SOURCE 2

Temple, Barker & Sloane, Ilnc. Merchant Fleet Forecast of Vessels in
U.S.-Foreign Trade. Vol. 11 Final Report. Report prepared for the
Maritime Administration, Wellesley Hills, Mass.: Temple, Barker &
Sloane, 1lnc., January 2, 1978.
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TABLE J-3

U.S. MERCHANT FLEET
(INCLUDES SHIPS OF ALL TYPES OF 100 GRT OR MORE)

(Number of ships)

HISTORICAL DATA

1954 4755 1967 3303
1955 4537 1968 3232
19556 4432 1959 3145
1957 4374 1970 2933
1953 4301 1971 3327
1959 4195 1972 3687
1959 4059 1973 4053
1951 3935 1974 4085
1962 3749 1975 4346
1963 3706 1976 4616
1954 3537 1977 4740
1955 3416 1978 4746
1956 3332 ’

PROJECTED DATA

SCENARIO
R H E
1980 5289 5289 5289
1985 5159 5471 5788
1990 5043 5709 5132
1995 4915 5899 5422
2000 4834 6022 6555
2005 4682 6194 6765

Data as of 1 July. Sailing vessels and non-propelled craft are not
included. Projections are based on estimates of U.S. foreign trade
and the number and DWT of ships of 1000 GRT or more.

SOURCE

Lloyd's Register of Shipping. Statistical Tables. London: Lloyd's @
Register of Shipping, annual.
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APPENDIX K
PROJECTIONS FOR PARAMETER 550

Index of annual port time per round trip.

The algorithm for average annual port time per round
trip developed by Temple, Barker and Sloanel (TBS) has been
employed with minor modifications. The algorithm, which
divides port time into two terms (cargo handling time and

additional port time), is outlined in Figure K-1l. It has

been exercised for each ship sub-type (listed in Table
K-1); for each term an average, weighted by ship sub-type
population, has been developed for each ship type. These
data have been indexed, using ship type population as the
weighting factor; a composite index, weighting cargo
handling and additional port time equally, is shown in
Table 4-10. !
Average DWT by TBS ship type (termed "ship sub-type"
in this study) is calculable for the years 1971-1976.2
Projections depend on scenario conditions and have been
predicated on projected ship types (freighter, bulker,
tanker) given in Table 5-1, basic report. Projections for !
the number of ships by sub-type appear in Table 5-2, basic
report. Average DWT by ship sub-type has been developed
within the constraints imposed by the number of ships and
total DWT for the type, and by selecting a reasonable
average DWT trend for each ship sub-type. The elements of
the algorithm (Figure K-1) are discussed in the following
paragraphs.
Ship carrying capacity is a complex variable because
freighters are volume-limited, whereas bulkers and tankers
are weight-limited. TBS values for the various factors
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TABLE K-1

CLASSIFICATION OF SHIP TYPES AND SUB-TYPES

FREIGHTER BULK CARRIER, continued
GENERAL CARGO (GC) DRY BULK (DB) continued
Freighter Salt Carrier
Freighter/Nuclear Sand Carrier |
Freighter/Refrig. Urea Carrier i
Combo. Pass. & Cargo Woodchip Carrier
Combo/Refrig. Timber Carrier
Combo/Nuclear Cattle Carrier
Bulk/Car Carrier
PARTIAL CONTAINER (PC) Bulk/Timber Carrier

Pallet Carrier

Partial Container COMBINATION CARRIER (CC)

Bulk Containership Bulk/0il
Ore/Bulk/0411
FULL CONTAINER (FC) Ore/0il Carrier
Containership
Container/Car Carrier
Container/Rail Carrier IANKER
Container/ Ro-Ro
Roll-on/Roll-off LIQUIFIED GAS (LG)
Car Carrier LPG Tanker
LNG Tanker

BARGE CARRIER (BC)

Barge Carrier LIQUID BULK(LB)

Container/Barge Carrier Asphalt Tanker
Asphalt/Bitumen
Bitumen
BULK CARRIER Chenical Tanker
Molasses Tanker
DRY BULK (DB) Nuclear Tanker
Bauxite Carrier Phosphorus Tanker
Bulk Carrier Solvents Tanker
Cement Carrier Sulphur Tanker
Colliers Tanker
Limestone Carrier Whaling Tanker {
Nickel Carrier Wine Tanker
Ore Carrier

Pallet Carrier
Phosphate Carrier

Source: After Reference A-19, Exhibit V-I. }




(shown in Table K-2) were used in calculating historical
capacities for all ship sub-types and for projections for
bulkers and tankers. Projected capacities for freighters
were obtained by regression analysis of historical data.

Cargo handling rates are given for each ship sub-type
in Figure K-2. In order to obtain a formula in units of
long tons per hour, some simplifications were necessary
with respect to the full container (FC) and barge carrier
(BC) sub-types. Measurement tons (of 40 cubic feet) were
first obtained. Total volume (import and export) of
containerizable (high and low value) trade by commodity
group for 1975,3 was calculated both in long tons and,
using measurement ton conversion factors by commodity
g[oup,4 in measurement tons. By this weighted averaging
procedure a representative conversion factor of 1 LT = 2,11
MT resulted, thereby permitting an average cargo handling
rate in tons per hour to be used for container ships and
barge carriers.

Table K-3 contains cargo handling rate growth factors
for all ship sub-types under the three scenarios. TBS
projections® for 1980-2000 have been used. The 1980 values
have been applied for all scenarios; values for 1985-2000
have been used without modification for Scenario E, since
the TBS and Scenario E assumptions are similar. Values for
2005 have been extrapolated. Scenario H is a no-growth
case; 1980 values have been used for the entire 25 year
period. Values for Scenario R show half the Scenario E
growth.

The cargo handling rates developed by TBS are averages
of loading rates and discharging rates. Therefore, in this
simple round trip model there are four cargo handlng
evolutions per round trip. This completes the description
of this first term of the port time algorithm, cargo
handling time.

The second term, additional port time, deals with all
other delays which can keep an operational ship in port,




TABLE K-2

SHIP CARRYING CAPACITY FACTORS

A. HISTORICAL

CARGO DEADWEIGHT FACTOR(CDF):

Below 40 k DWT
40-70 k DWT
70-120 k DWT
Over 120 k DWT

DECK CARGO FACTOR(DC):
BROKEN STOWAGE FACTOR(BS):

LOAD FACTOR(LF):

Heavy Leg
Light Leg
Round Trip

GC

1.00
1.00
1.00
1.00

1.08

1.40

PC FC
1.00 1.00
1.00 1,00
1.00 1.00
1.00 1.00
1.30 1.00
1.45 1.20
0.80 0.80
0.60 0.60
1.40 1,40

SHIP SUB

BC

1.00
1.00
1.00
1.00

1.00
1.20

-TYPE

1.00
0
1.00

B. PROJECTIONS (Based on Regression Analysis of Historical Data)

GC: Capacity
PC: Capacity
FC: Capacity
BC: Capacity

oo oo oun

DB: Capacity = (CDF)*(DWT)
CC: Capacity = (CDF)*(DWT)
LG: Capacity = (CDF)*(DWT)/(BS)
LB: Capacity = (CDF)=*(DWT)

-8.25 + 1.31 *(DWT) 0.92
-5.82 + 1.26 *(DWT) 0.58
-48.8 + 4,01 *(DWT) 0.88
0.280 + 0.594 *(DWT) 0.99

Broken Stowage Factor (BS)
Projection for Liquified
Gas Carriers (LG)

1980
1985
1990
1995
2000
2005

Sources: Reference A-19, Chapter VIII and Reference B-17.

1.06
1.04
1.03
1.03
1.02
1.02

0000
o g

WO WO WO W
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1.00

1.00

1.00
1.00



FIGURE K-2

CARGO HANDLING RATES
IN TONS PER HOUR (TPH)
OR CUBIC FEET PER HOUR (CFPH)

1975
SHIP TYPE/SUB-TYPE
FREIGHTERS
General Cargo (GC) TPH = 109 + 1.0 (kDWT)
Partial Container (PC) TPH = 218 + 2.0 (kDWT)
Full Container (FC) CFPH = 18,000 + 2000 (kDWT)
TPH = 213 + 23.7 (KDWT)
Barge Carrier (BC) CFPH = 59,025
TPH = 699
BULK CARRIERS
Dry Bulk (DB) TPH = 575 + 16.3 (kDWT)
Combination Carrier (CC) TPH = 473 + 26.7 (KkDWT)
TANKERS
Liquefied Gas Carrier (LG) TPH = 423 + 55.3 (KDWT)
Liquid Bulk (LB) TPH = 370 + 37 (KDWT)

Source: Reference A-19, Chapter VIII

K-6

—M




SCENARIO
AND YEAR

All 1980

R 1985
1990
1995
2000
2005

H All Years

E 1985
1990
1995
2000
2005

TABLE K-3

CARGO HANDLING RATE GROWTH FACTOR*

FREIGHTERS
GC, PC, FC, BC

1.15

1.20
1.30
1.40
1.50
1.60

1.15

1.30
1.45
1.60
1.75
1.80

BULKERS

DB cc

1.05 1.03
1,08 1.05
1010 1-06
1.13 1.08
1.16 1.10
1.19 1.12
1.05 1.03
1.10 1.06
1.15 1.09
1.20 1.12
1.25 1.15
1.27 1.16

* The 1975 Cargo Handling Rate should be multiplied by the growth rate

factor from this table to obtain the Cargo Handling Rate for the

given projected year.

Source (For Scenario E data, except 2005); Reference A-19, Chapter VIII




such as waiting for terminal berthing space. Since round
trips are being considered, delays in both US and foreign
ports must be taken into account. The TBS studies6 examined
delays experienced on the 60-odd trade routes and arranged
L the routes in five ranks or groups. Group I, with the
shortest delays, contains routes to industrialized nations;

Group V, containing routes to nations with less efficient
port facilities, shows the greatest delays. Delays also
vary by the trade route distance (shorter routes, shorter
delays). Further, ships with dedicated terminals, such as
LNG carriers, experience relatively short delays. Table K-4
shows additional port time by ship sub-type and trade route
group for 1975 with scenario projections for 1980-2005. TBS
values (through 2000) have been used without modification
for Scenario R. Projections reflect the following
conditions:

Scenario
Condition R H E
US Deepwater Ports Few, late None Some
in period
Trading Partners No change No change More African,
Persian Gulf
Trade
Effect of Terrorism Minimal Some Considerable
Overall Delay Decrease Increase Moderate
Increase

Table K-5 displays the portion of US foreign trade carried
by trade route group in 1975 and projections for the three
scenarios. These percentages have been used to develop a
weighted value of additional port time for each ship '
sub-type. This completes the data requirements for
exercising the algorithm given in Figure K-1, enabling a l
composite, average of relatives index of average annual

port time per round trip to be generated, as outlined *
earlier in this appendix. Partial calculations are given in
Table K-6 by way of illustration,

K-8
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TABLE K-3

PORTION OF US FOREIGN TRADE CARRIED BY TRADE ROUTE GROUP

TRADE ROUTE
GROUP

I - Europe
Canada

II - Caribbean
West Coast
of
South America

II1I - Mediterranean
" Bast Coast
of
South America

IV - Oceania

V - Africa
South Asia
Southeast Asia
Near East

Source: Reference B-13, vl, Table 2-7(1975 Data); Reference A-20, Exhibit VII-13.

US FOREIGN TRADE (PERCENT)

SCENARIO 1975 1980 1985 1990 1995 2000 2005
Historical 19

R 18 18 18 18 18 18

H 18 18 18 18 18 18

E 18 18 17 17 17 16
Historical 30

R 28 28 28 28 28 28

H 28 28 28 28 28 28

E 28 27 27 26 26 25
Historical 29

R 30 30 30 30 30 30

H 30 30 30 30 30 30

E 30 29 29 28 27 27
Historical 5

R 4 4 4 4 4 4

H 4 4 4 4 4 4

E 4 4 3 3 2 2
Historical 17

R 20 20 20 20 20 20

H 20 20 20 20 20 20

E 20 22 24 26 28 30

K-10




Table KX-6

Iodex of Port Time Per Round Trip

Partial Calculations

A 3 Cc=3/3. D 2=D/D. 4 C=1/2F (C+E) ]
Ship Type Cargo Handling Time Additional Port Time Tleet Composite Index
Rours Todex Hours Index Population By Type Total
1974
(Base Year)
Frefghter 207.8*  100.0 $13.9®  100.00 0.54 54.0
Bulk Carrier 89.1%  100.0 177.0%>  100.00 0.03 3.0
Tanker 75.9°  100.0 29.2%  100.00 0.42 42,0  100.0
1980
All Scenarfos
Freighter 189.1 91.0° 453.8 88. M 0.47 42.2
Bulk Carrier 96.4 108.2 149.7 84.6 0.03 2.9
Tanker 81.8 107.8 24.9 85.3 0.50 48.3 93.4
1983
Scenario R
Freighter 139.9 67.3 380.8 74.1 0.47 n.2
Bulk Carrier 112.7 126.% 120.4 68.0 0.03 2.9
Tanker 79.9 105.3 24.0 82.2 0.50 46.8 82.9
1990
Scenario R
Freighter 115.6 55.6 312.3 60.8 0.47 27.3
Bulk Carrier 9.8 103.0 96.1 54.3 0.03 2.4
Tenker 78.7 103.7 24.0 82.2 0.50 46.4 76.1
1995
Scenario R
Freighter 9%.3 A5.4 251.6 49.0 0.47 22,2
Bulk Carrier 91.2 102.4 75.4 42.6 0.03 2.2
Tanker 7.9 102.6 240 82.2 0.50 46,2 70.6
2000
Scevario R
Freighter 17.2 3.2 204.3 39.8 0.47 18.1
Bulk Carrfer 90.8 101.9 .9 35.0 0.03 2.1
Tanker 7.2 101.7 4.0 2.2 0.30 46.0 66.2
2005
Scensrio R
Freighter 73.4 335.3 187.6 3.5 0.47 16.9
Bulk Carrier 8.7 9.6 1.9 3s.0 0.03 2.0
Tenker na 101.6 2.0 82.2 0.30 43.9 64.0

Yotes: & - Base year values (B.)
b = Dase year veluss (D.)

e - (189.1/207.8)x100 = 91.0
¢ - (433,8/513.9)x100 = 88.3




FOOTNOTES TO APPENDIX X

1. References A-19 and A-20,
{ 2. Reference B-17.
3. Reference B-13.
4. Reference A-20, Chapter V.
S. Reference A-19, Chapter VI1I1,

6. Reference A-19, Chapter VI11, and Reference A-20,
Chapter VI1I.




APPENDIX L
PROJECTIONS FOR PARAMETER 210

Ratio of speed of advance to design speed for US
privately-owned merchant ships of 1000 GRT or more.

This parameter is designed to guage the efficiency of
port-to~port voyages. Experienced transit time over
specified routes compared to minimum possible transit time
would provide such a guage, as would the speed of advance
(SOA) (route distance divided by experienced transit time)
compared to design speed. The latter measure has been
adopted, but instead of taking a direct approach (e.g., by
tracking a sample of ships over selected or random routes
for a period of time), a simpler macro analysis has been
employed.

Table 4-11 has been developed using the algorithm
described in Figure L~1, Fundamentally, the algorithm
calculates the number of round trips the fleet must make in
order to transport the total annual! US foreign trade
carried in US ships; the number of trips times the
effective distance over which US foreign trade moves
divided by the fleet underway time yields the SOA, which is
then compared to the fleet average design speed. The
algorithm is described in more detail in the following
paragraphs.

For historical data, effective trade route distances
for each year were calculated using round trip distances by
trade route and ship type (Table L-1) in conjunction with
trade volume by service (liner, tanker, non-liner) for each
trade route.l Trade route distances and trade volume data
for liners were ascribed to freighters; bulk carrier and




FIGURE L-1

ALGORITHM FOR SPEED OF ADVANCE (SOA)

Effective Distance
Underway Time

SPEED OF ADVANCE =

Cargo Ton-Miles
- —Carpo Tonnapge
365-Non-Operational Time - In-Port Time

A

SOA =

v R
E

WHERE :

A = Effective Trade Route Distance per Round Trip

C = Number of Operating Days per Year

V = Annual US Foreign Trade (Imports and Exports) Carried in
US Ships, by Ship Type

E = Fleet Cargo Carrying Capacity per Round Trip by Ship Type

H = Annual Port Time per Round Trip




FIGURE L-2

EFFECTIVE TRADE ROUTE DISTANCES

For § = 1,2
T

WHERE :

Aj = Effective Trade Route Distance for Ship Type ji;
j=1 implies Freighters, j=2 implies Bulkers and Tankers

vij = Volume of US Foreign Trade Carried by Ship Type j on
Trade Route i (See Table L-1)

D&j = Round Trip Distance for Ship Type j on Trade Route i

EFFECTIVE DISTANCES (KNM)

FREIGHTER BULKER-TANKER
YEAR DISTANCE (Al) ~ DISTANCES (Az)
1971 16.85 10.48
1972 16.66 15.47
1973 16.07 10.32
1974 15.73 13.64
1975 15.72 11.43
1976 16,01 10.54
MEAN 16.17 11.98
STANDARD 0.48 2,11
DEVIATION
L-3




tanker trade route distances and trade volume data for
non-liner and tanker services were ascribed to bulk
carriers and tankers as a single ship type. The results of
these calculations are given in Figure L-2. Since
significant changes in US trading partners are not implied
in Scenarios R and H, the mean distances shown have been
used for developing projections under these scenarios.

Scenario E, however, implies more trade in raw
materials with Africa, South Asia, Southeast Asia, and the
Middle East. While the historical average distance for
freighters has been used in the projections, bulker-tanker
distances have been adjusted to reflect the shifting
pattern; bulker-~tanker effective distance increases
gradually to 12.95 kNM by 2005.

Total US foreign trade data and the fraction carried
in US ships are given in Figures 3-14 and 3-15, basic
report. Since the SOA algorithm requires data for both
freighters and bulkers/tankers, projected trade data have
been apportioned to the two ship types. Historically, 42%
of US trade has been carried by freighters;2 58% by bulkers
and tankers. This apportionment has been retained for
Scenario R and H projections. Scenario E, however,
envisages a marked increased in energy and raw materials
trade; the trade portion carried by bulkers and tankers has
therefore been gradually increasecd to 86% by 2005.

Fleet cargo-carrying capacities have been derived from
the algorithm discussed in Appendix K by aggregating
average capacities by ship sub-typre. Fleet cargo-carrying
capacities per round trip are given in Table L-2 for
freighters, bulk carriers, and tankers. In exercising the
SOA algorithm, bulk carrier and tanker capacities have been
combined.

Annual operating days and port time data are given in
Table L-3. Port time data development has been discussed in
Appendix K. Bulk carrier and tanker (B&T) figures represent
sverages of the two types, weighted by their populations.




TABLE L-1
TRADE ROUTE ROUND TRIP DISTANCES
BULX AND LINER AKD
TRADE ROUTE TANKER DISTANCES NEOBULK DISTANCES
1 9000 13500
2 6500 9000
4 3500 $000
$-7-8-9-11 7000 8000
10 9000 12000
12z . 19060 27000
13 Atl. 9000 12000
13 Gulf 11500 15500
41 10000 14000
2 11500 15500
Q 16500 22000
51 15000 20000
52 16000 22000
21000 28500
16 Atl, 19500 26500
16 Gulf 18500 25500
17 An). 20500 28000
17 Gulf 23000 31000
17 Pac. 14000 19000
18 A, 23500 29500
18 Gulf 24694 33500
19 3500 4500
20 10500 14500
31 10000 12000
” 21000 26500
%] 8030 10500
2 15500 12000
25 9500 13000
o] 17500 24000
65 21500 29009
124 14500 19540
b7 21500 29000
b 11500 16500
) 5500 10500
n 4500 6000
n 2500 3500
n 3500 4500
78 3000 4000
85 11500 15500
86 11000 15000
Y 250 250
2 7500 10500 .
3 9000 12000
3 11500 15500
] 8000 11000
% 11060 15000
K7 13500 18000
3 15000 20500
o4 13500 18500
85 8500 11500
$6 26500 35500
$8 15500 21000
£9 000 35000
60 23000 31000
80 10000 13500 :
3] 1500 2000
2 4500 6000
8 11000 15000 1
8 15500 21000
7] 23500 29500
89 3000 4000
92 19000 26000
(] 19500 26500
(3] 300 300
j
Source: Reference A-19, Exhibit VIII-7. 1
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TABLE L-2

US FLEET CARGO-CARRYING CAPACITY (KLT/ROUND TRIP)

SCENARIO - YEAR FREIGHTERS BULKERS TANKERS TOTAL
Historical 1971 3,472 641.8 6,894 11,010
1972 3,315 631.8 6,984 10,930
1973 4,047 559.4 7,386 11,990
1974 4,127 497.8 7,981 12,610
1975 4,079 497.8 8,525 13,100
1976 4,082 484.3 9,666 14,230
All 1980 3,792 531.2 12,890 17,210
R 1985 3,682 531.2 12,860 17,070
1990 3,698 531.2 12,880 17,110
1995 3,617 547.2 13,100 17,260
2000 3,454 567.2 13,480 17,500
2005 3,690 595.0 13,840 18,120
H 1985 3,650 486.0 12,400 16,540
1990 3,112 339.2 11,550 15,000
1995 2,936 252.2 11,210 14,400
2000 2,800 252.2 10,820 13,870
2005 2,573 252.2 10,480 13,300
E 1985 3,705 612.2 14,520 18,840
1990 3,957 1341 16,150 21,440
1995 3,843 2266 16,980 23,090
2000 3,972 3605 17,230 24,810
2005 3,839 3818 18,260 25,910

L-6




Year

1970
1975
1980
1985
1990
1995
2000
2005

SOURCE:

1971
1972
1973
1974
1975
1976
1980
1985
1990
1995
2000
2005

VESSEL TIME ALLOCATION

TABLE L-3

Total Annual Time = Operational Time + Non-Operational Time

365 Days = Port Time + Underway Time + Non-Operational Time
o [-Port Time

Round Trip

Bistorical

343
345

Underway Time )} No. Round

A. OPERATIONAL TIME (Days Per Year)

Non-Operational

Round Trip / Trips/Year
SCENARIO
£ . E_
347 347 347
349 347 349
351 345 351
353 342 353
355 339 355
355 336 355

Reference A-19, Exhibit VIII-9, for 1975

B. ANNUAL PORT TIME PER ROUND TRIP (Hours)

and Scenario R

SCENARIO
HISTORICAL R

F_ Bt F gt ¥ BT
804 121
781 122
746 120
722 117
722 117
710 120

643 114 643 114

521 111 607 112

428 107 508 110

346 105 475 108

282 104 439 108

261 104 427 108

Key: F - Freighters

B&T -~ Bulk Carriers and Tankers

L-7

¥ et
643 114
566 115
495 125
429 129
380 137
378 139

Time

(1980~2000) .



To obtain the SOA/speed ratio, the SOA for each of the
two ship types has been divided by the design speeds given
in Table 5-3, basic report. Speed projections have been
based on scenario conditions as follows:

Scenario R: Moderate fleet growth, but fuel cost

is a major speed inhibiting factor.
Speed increase of 3%/5 years has been

assumed.

Scenario H: Little or no new construction. Older,
slower ships gradually retired. Speed
increase of 1%/5 years has been
assumed.

Scenario E: Booming growth. Fuel cost not a major 4
speed constraint. Regression analysis %
of historical data for each ship type ’

has been used.
A final fleet SOA/speed ratio has been obtained by

averaging the ratios for the two ship types, using the type
populations as weights. These data are shown in Table 4-11,




1.

2,

T - P P— e———

FOOTNOTES FOR APPENDIX L

d

Reference B-28, Appendix B.

Reference B~28, Appendix D.




APPENDIX M
PROJECTIONS FOR PARAMETER 410B

Index of US merchant ship daily fuel consumption.

The purpose of this parameter is to project daily fuel
consumption for the nominal or average ship in the US
merchant fleet under the three scenarios. The historical
data and projections in Table 4-12 are based on the
calculations shown in Table M-1, and which are explained
below.

Historical data (specifically DWT, speed, and fuel use
at sea and in port) have been obtained for 10 classes of
freighters and 8 classes of tankers. (Data are also
available for two classes of bulk carriers, but these ships >
are converted tankers of World war II vintage. They have
not been used in generating the fuel consumption index;
tanker data are assumed to be representative of bulk
carriers). All of these ship classes are powered by steam
turbines. Table M-2 displays DWT, speed, and fuel use data
for each ship class. Average fuel use is predicated on the
assumption that at-sea time for freighters is 60%, and for
bulkers and tankers, 80%. Relationships among DWT, speed,
and fuel use for freighters and tankers have been
determined by multiple regression analysis.

Using the regression equations and average DWT and
speed, historical and projected fuel use estimates have '
been developed as shown in Table M-1. Projections for
averaye DWT are discussed in Appendix I and summarized in |
Table 5-1, basic report; speed projections are dealt with
in Appendix L and summarized ir Table 5-3, basic report. In

both cases combined values for bulkers/tankers represent




averages weighted by ship type populations,

For each ship type fuel use has been expressed as an
index, using 1974 as the base year. A composite index has
been generated by weighting each type index in proportion
to the type population of the fleet.
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TABLE M-2

CHARACTERISTICS OF EXISTING SHIP CLASSES: DWT, SPEED, FUEL USE

SHIP TYPE DWT SPEED FUEL USE (BBL/DAY)

AND CLASS (kLT) (KT) AT SEA IN PORT AVERAGE "

FREIGHTERS
c3 10.6 18.0 440 65 290
C4 13.0 20.0 590 75 384
C4-S-la 13.3 20.0 630 75 408
cé 18.0 22.0 810 80 518
c8 29.8 22.5 1065 150 699
C2-S-Bl 10.7 15.5 275 55 187
VC2-S-AP2 10.8 15.5 275 55 187
VC2-S-AP3 10.8 17.0 350 60 234
C3-5-A2 12.3 16.5 350 60 234
C4~S-B5 15.6 16.5 380 65 254

BULK CARRIERS
T2-SE-Al STD 16.7 14.5 275 50 230
T2-SE-A1 JUMBO 22.0 14.5 275 50 230

TANKERS
25 KDWT 25.8 17.4 500 80 416
37.5 KDWT 37.8 16.0 535 90 446
50 KDWT 50.1 16.5 600 100 500
80 KDWT 80.7 16.5 700 150 590
120 KDWT 121.0 16.4 800 165 673
250 KDWT 249.8 15.4 1075 220 904
T2-SE-Al STD 16.7 14.5 300 70 254
T2-SE-Al JUMBO 20.8 14.5 300 70 254

*
At Sea Estimates: Freighters-€07%; Bulkers and Tankers-80%.

SOURCE: Reference B-7, 1978.




APPENDIX N
PROJECTIONS FOR PARAMETER 300

Index of US merchant ship daily operating costs.

The purpose of this parameter is to show historical
and projected changes in relative operating costs for the
nominal or average US merchant ship. Recent operating cost
datal in seven categories for 20 ship classes (listed in
Table N-2) were used to generate the indices (Tables 4-13
and 4-14). The cost categories are:

Fuel Cost Maintenance and Repair Cost
Wages Insurance Cost
Subsistence Cost Other Cost

Supply Cost

Supply cost has been combined with Other cost in the
development of the indices. In order to establish
relationships and prediction equations, available data in
each of the six categories have been subjected to
regression analysis. The resulting prediction equations are
given in Figure N-1, In four categories costs have been
predicted directly (with adjustments for inflation, if
necessary). Fuel cost and wages, however, have been treated
differently. Fuel usage has been projected in Appendix M in
barrels per day; fuel cost has been obtained by applying
cost per barrel (Table N-1) to the usage projection. Wages
have been estimated by projecting crew size and then
applying the average daily wage rate (Table N-2).

Indices in both constant (1978) dollars and current
dollars have been produced. The GNP implicit price deflator
(Table N-3) has been used to adjust historical data to 1978
dollars. The inflation rates derived from the scenarios

N-1
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have been used for projections in current dollars. These
rates are given in Table N-4 together with "real" cost
change factors, which have also been derived from the
scenarios.

Generation of the two indices differs only in the
treatment of inflation, as noted above. Basically, costs
have been projected for each cost category for each of the
three ship types (freighters, bulk carriers, and tankers).
These costs have been indexed using 1974=100 as the base
year. A cost index for each ship type has been developed by
averaging the cost category indices for each year, using
the geometric mean.2 The resulting ship type cost indices
have then been combined to produce a composite index, using
ship type populations as the weighting factor.




FICURE N-1

COST CATECORY PROJECTION EQUATIONS

FUEL USAGE
FREIGUTERS
D= ~S91.5 + 11.544 + 41.623 2 - 0.99
Ne10
BULKERS AND TANKERS
D e <133.5 + 2.591A + 65.59B 2 - 0.97
-8
o suze_
R = 20.9 + 0.014A + 0,202B + 0.560C 2 - 0.99
-8

(Based on tanker data; tankers wvere the only wmodern ships for
which cost data vere available)

SUBSISTENCE COST

? e 0.137 + 3.75¢ R = 0.99
n=20

SUPPLY AND OTHER COST

log G = 0.96252 + 0.21589 log A - 0.24642 log C + 1.00715 log &

2? - 0.88
X =20
MAINTENANCE AND REPAIR COST
FREICHTERS
B = 438 4 40.54-6.31C 2! - 0.93
¥e10
WLXERS
K= 641.5 + 1.89A 22 - 0.99
Ne2
TaNKERS
H = 341.8 + 0.3172a + 0.07551C 22 - 0.99
N=8
£ COST
FREICHTERS
L =411 4 20.7A e o0.94
n=10
BLKZRS
L« -30.2 + 20.24 2 - 0.99
Re2
Axms
log T = 1.73472 + 0.81350 log A - 0.19215 log C
2? - 0.96
")
g
A = DNT (kLT)
B © Speed (K1)

C = Age (Years)

D = Tuel Usage (BBL/Day)

R = Crev Siza (Number)

P « Subeistence Cost ($/Day)

G = Supply and Other Coet ($/Day)

B = Maintenance and Repair Cost ($/Day)
1 = lasurance Coat (3$/Day)




TABLE N-1

SH1PS' BUNKER FUEL PRICES
(MARINE FUEL OIL)

(Dollars per barrel)

HISTOR1CAL DATA

1947 3.02 1963 2.30
1948 2.55 1964 2.30
1949 2.05 1965 2.25
19590 2.15 1965 2.25
1952 2.10 19567 2.28
1953 2.25 1968 2.28
1954 2.35 1969 2.28
1955 2.65 1970 3.75
1956 3.05 1971 3.30
1957 2.95 1972 3.45
1958 2.41 1973 5.92
1959 2,37 1974 11.09
1960 2.52 1976 11.85
1951 2,52 1978 13.25
1962 2.45

PROJECTED DATA

SCENARIO
R H E
1980 13.25 13.25 13.25
1985 13.93 16.91 14.63
1990 14.64 21.58 16.15
1995 14.64 27.55 17.83
2000 14.614 35.15 19.69
2005 14.64 44.85 21.74

Prices at New York as of 31 December. Historical data in current
dollars., Projections in constant 1978 dollars.

SOURCE

McGraw-Hi1ll Publications Company. Platt's List of World 0il
Prices. New York: McGraw-}4ill Publications Company, annual.
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TABLE N-2

AVERAGE WAGE RATE (Current Dollars)

Source: Reference B-7

a - Arithmetic Mean
b - Geometric Mean

SHIP TYPE CREW
AND CLASS (M) 1970 1971
FREIGHTERS
c3 48
C4 40
C4-S-la 57
c6 40
cs8 38
€2-S-B1 46
VC2-S-AP2 44 2671 2873
VC2-S-AP3 44 2671 2873
C3-S-A2 46 3014
C4-S-B5 46
BULK CARRIERS
T2-SE-Al STD 41 2674 2706
T2-SE-Al JUMBO 41
TANKERS
25 KDWT 25
37.5 KDWT 25
S0 KDWT 26
80 KDWT 26
120 kDWT 27
250 kDWT 28
T2-SE-Al STD 41 2688 2988
T2-SE-Al JUMBO 42 2741 3048
TOTAL 771
MEAN CREW SIZE® 42.4 43.0
MEAN WAGESP 2689 2915
MEAN RATE 63.42 67.79
($/MAN/DAY)

WAGES

1974 1976 1977
3830 4256 5530
3750 4093 5360
4520 5020 6530
4185 4462 5865
3855 4090 5400
3625 4095 5265
3540 3995 5150
3540 3995 5150
3655 4118 5305
3714 4188 5415
3332 3748 4845
3332 3748 4845
2550 2942 3875
2550 2942 3875
2702 3121 3950
2702 3121 3950
2772 3200 4045
2840 3280 4140
3606 3950 5330
3674 4024 5425
38.55 38.55 38,55
3369 3780 4907
87.39 98.05 127.29




TABLE N-3

GNP PRICE DEFLATOR
(AS A MEASURE OF INFLATION)

(Index (1978 = 100))

RISTORICAL DATA

1950 35.7 1965 48.8

1951 37.6 1966 50.4

1952 38.1 1967 51.9

1953 38.6 1968 54.2

1954 39.2 1969 57.0

1955 40.0 1970 60.0

1956 41.3 1971 63.1

1957 42.7 1972 65.7

1958 43.4 1973 69.5

1959 44.3 1974 76.2

1960 45.1 1975 83.5

1961 45.5 1976 87.9

1952 46.3 1977 93.1 ;
1963 47.0 1978 100.0 X
1964 47.8

Calculated from the 1972 deflator by multiplying by 0.6575,

SOURCE i

U.S. Department of Commerce. Bureau of Economic Analysis. Business |
Statistics, 1977. Washington, D.C.: Government Printing Office, i
March, 1978,
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1.
2.

FOOTNOTES FOR APPENDIX N

Reference B-7.

The geometric mean (nth root of the product of n
numbers) minimizes the effect of very high or very low
values in the set of numbers to be averaged. In this
regard, it is superior to the arithmetic mean as a
measure of central tendency.
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US Merchant Marine Licenses and Documents Issued.

This parameter is intended to describe shipboard
employment in terms of licensed and certificated personnel.
In order to limit the estimate of licenses and documents to
personnel engaged in ocean an. coastwise shipping, some
categories of licenses and documents have been omitted from
the tabulation of original data (Reference C-6), as shown
in Table 0O-1.

Table 4-15 tabulates the volume historical and
projected licenses and documents issued. The following
regression equation has been used to generate projections:

log C = -2.4401 + 0.23684 log A + 1.17224 log B
(R2 = 0.82, N = 11)
Where:
A = the number of US ships of 100 to 1000 GRT

the number of US ships of 1000+ GRT
the number of licenses/documents issued

B

C
(in thousands)

Data for A and B reflect scenario conditions. Values for A

and B appear in Tables J-~3 and J-4.
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TABLE 0-1

CATEGORLIES OF OFF1CER L1CENSES AND SEAMIN'S DOCUMENTS TA3ULATED

CATEGORY INCLUDED IN FI1GURE 02-1

OFF1CER LICENSES ~ DECK

Master:
Ocean X
Coastwise X

Great Lakes
Bays, Sounds & Lakes
Rivers
Radio Officer X

Chief Mate:

Ocean X
Coastwise X

Inland Mate:
Great Lakes
Bays, Sounds & Lakes
Rivers

Second Mate:

Ocean X
Coastwise X

Third Mate:

Ocean X
Coastwise X
Pilots

Great Lakes
Bays, Sounds & Lakes
Rivers

Master: Uninspected Vessels
Mate: Uninspected Vessels
Motorboat Operators




T ——}

OFFICER LICENSES - ENGINEER (MOTOR AND STEAM)
Chief Engineer:

Unlimited X
Limited e

First Assistant Engine=r:

Unlimited X
Limited X

Second Assistant Engineer:

Unlimited X
Limited X

Third Assistant Engineer:

Unlimited X
Limited X

Chief Enjineer: Uninspected Vessels
Assistant Engineer: Uninspected Vessels

SEAMEN'S DOCUMENTS

Staff Officer

Continuous Discharge Book
Merchant Marinar's Docunants
AB Any Waters Unlimited

AB Any Waters, 12 Months

AB Great Lakes, 13 Months

AB Tugs and Towboats, Any Waters
AB Bays and Sounds

AB Seaqgoing Barges
Lifeboatman

Electrician

Oiler

Fireman-Water Tender

Other QED Ratings

Tankermen

Entry-Steward

> XK XK

HKRXKXK XX XX
.

PR ———




APPENDIX P
PROJECTIONS FOR PARAMETER 570

Index of Marine Traffic Density for Selected US Ports

The purpose of this parameter is to guage historical
traffic density and to display US traffic density trends
under the influence of scenario conditions. A sample of 20
US ports has been used for development of the index. In
terms of the volume of foreign trade handled, the selected
ports (listed in Table 4-16 and elsewhere) include 16 of
the top 20 for all services (liner, non-liner, and tanker).
Collectively, 65% of US foreign trade passed through these
16 ports in 1977.1

Fundamentally, traffic density for each port is
calculated annually as the total number of vessel trips or
transits divided by the active port area. This value is
indexed to the base year (1974 = 100). A composite index is
then calculated by weighting each port index in proportion
to the total volume of trade handled. Development of the
three major variables (trade volume, number of trips, port
area) is discussed in the following paragraphs.

Since each of the 20 ports handles both foreign and
domestic trade (categorized as Domestic Ocean, Great Lakes,
and Inland), relationships among these variables have had
to be estimated in order to make projections. It has been
assumed that all foreign trade passes through seaports
{including Great Lakes ports) and that all Domestic Ocean
trade passes through seaports. Some Great Lakes and Inland
trade also passes through seaports. An algorithm for
estimating the volume of trade handled by the 20-port
sample is given in Figure P-1. This algorithm assumes that

P-1




FIGURE P~-1

VOLUME OF TRADE HANDLED BY THE 20-PORT SAMPLE

Let B = Total volume of foreign and domestic trade handled by thc 20-port sample

F = Total volume of US foreign trade

S = Total volume of foreign and domestic trade handled by seaports
T = Total volume of US waterborne trade (foreign and domestic)

s = Foreign trade as a percent of total foreign and domestic waterborne

trade, a = 100F/T

b = Domestic ocean trade handled by seaports as a fraction of total domestic

waterborne trade

¢ = Great Lakes and Inland domestic trade handled by seaports as a fraction

of total domestic waterborne trade

Total Total Domestic Other Domestic fotal
Seaport = Foreign +{ Ucean Trade + Seaport Trade |x Domestic
Trade Trade Fraction Fraction Trade

S=F+(d+c)x(T-PF)
100F

SeF+(b+c)x (—f:-

-F)

Let a = 497 (1977 value; 1966-1977 range: 35 to 49, increasing)

Let b = 0.26 (1977 value; 1966-1977 range: 0.24 to 0.26)
=P+ (0.26+0) x AXE -p)
g F+0.26+c)x CXE_p)
Let S«
F 7
S _ 4426 100c _
$e1+420-026410 -
$a1.27 +1.04
F . «U4C

But, for the 20-port sample

B_ ___1103

0.65F " 0.65x935.3 " 1*

in 1977, let B=S

81

TQerefore. for 1977, ¢ = 0.52 and b + ¢ » 0.78

Hence, B = 0.65 [F + 0.78¢(

100F _

Nl

i
l
1




the 20-port sample is representative of all US seaports in

respect of the volume of trade handled. Necessary
coefficients have been drawn from 1977 data.2 The accuracy
of the resulting equation has been tested against
historical data3 in Table P-1. In this process the fraction
of foreign trade handled by the 20-port sample has been
adjusted from 0.65 to 0.66 to provide a better fit (mean
error 0.2%).

The second major variable in this traffic density
index is the number of vessel trips or transits of the port
area. Development of a prediction equation began with
linear regressions of the number of trips on the volume of
trade handled for each year where data were available
(1969-1977). The resulting least square estimates of the
intercept and slope for each year were then subjected to
separate regression analyses to obtain expressions of value
versus time. These two equations (one for intercept, one

for slope) were solved to obtain 1980 values for the

expression
D = A + BC, yielding
D = -33.51 + 1.612C
where D = Number of trips (thousands)
C = Total volume of trade handled (mST).

This equation has been tested against historical data as
shown in Table P-1. Judging by the mean error (-5%), this
equation yields results which are only approximate, but
sufficiently accurate for present purposes.

The third major variable in the density index is port
area. Ports vary greatly in physical confiquration making
consistent measurements difficult. The active area of each
port was measured, although the boundaries of the active
port area were frequently in doubt. This ambiguity is not
considered to be fatal, however, because the index to which
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f the variable is applied deals in relative, not absolute,

: values. This characteristic of an average of relatives
index prevents small values (such as changes in port area) i
from being "lost"™ in comparison with large values, and it |
is change, rather than absolute magnitude, which is of

interest in this parameter.

The traffic density index model incorporating the
variables and projection equations is given in Figure P-3.
Foreign trade data (F; ) are given in Figure 3-9, basic
report. Foreign trade as a percentage of total trade (ay)
is projected to be 40% for Scenario R and 50% for Scenarios
R and E.

The distribution of total trade among the 20 ports
(hijk) is scenario-dependent. Projections are given 1in
Table P-2 together with the ranks of the ports by service
in 1977. In Scenario R the distributions reflect more oil
and bulk trade, and concentration of liner trade in a few
ports. Smaller ports handle relatively more trade in
Scenario H. The relative distribution does not change in
Scenario E.

Finally, port area (Ejjx) projections are given in
Table P-3. In Scenario R port area is held constant until
after 1990 when a growth rate of 5%/5 years is estimated.
There is no growth under Scenario H. A growth rate of 5%/5
years is estimated throughout the period in Scenario E.

P-5




FIGURE P-2

TRAFFIC DENSITY INDEX MODEL

IOOFik

k

Bik = 0.66 [F1k + 0.78 3 - Fik)]

My (-33.51 + 1.612 B,
13k E

K

13k

20
I, =1L
=1

[Dijk] h for all i,k

index

ijk

Where:
Bik = Total volume (mST) of foreign and domestic trade handled by the
20-port sample for year i, scenario k

D = Traffic density (k trips/miz) for port 1 in year j, scenario k

1jk

[Dijk] = Index value of D
index

13k’ base year: 1974 = 100

Eijk = Active area (miz) of port 1 in year j, scenario k

rik = Total volume (mST) of foreign trade in year i, scenario k
Iik = Composite index of traffic density for year i, scenario k
a - Foreign trade as a percent of total foreign and domestic waterborne trade

h = Fraction of 20-port total trade (i.e., B,,) handled by port i in
1jk ik
year j, scenario k

20

151 hijk = 1.000 for all j,k

{ = Index of ports, i=1,2,...,20

J = Index of years, 3=1969-1977,1980,1985,1990,1995,2000,2005

k = Index of scenarios, k=1 implies historical data
2 implies Scenario R
3 implies Scenario H
4 implies Scenario E
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FOOTNOTES FOR APPENDIX P

1. Reference B-28, Appendix G, Table 1.
2. Reference B-4, pp. 11, 12 and B-5, pp. 12, 13,

3. Reference D-9,




APPENDIX Q
PROJECTIONS FOR PARAMETER 190

Growth of US Vessel Traffic Management Systems

The purpose of this parameter is to illustrate the
growth of US traffic management systems under conditions
prevailing in the three scenarios. To do this a 20-port
sample (the same sample used in the analysis of traffic
density in Appendix P) has been selected to represent all
US ports. The sample includes all ports in which VTSs have
been implemented or proposed.

Table 4-17 displays historical and projected VTS
coverage as a percent of the total area comprising the 20
ports. Supporting calculations are given in Table Q-1,
where 1980 and 2005 estimates are shown. These estimates
reflect slow growth until 1990 (to 42%), then more rapid
growth in Scenario R. No growth is projected under Scenario
H conditions. Scenario E produces steady growth over the
period. Although the addition of successive VTS systems
would show growth in discrete steps, a continuous linear
growth has been employed in all cases as representative of
the growth trends implied by the scenarios.

Although not included in the guantification of this
parameter, international Traffic Separation Schemes (TSSs),
and national (including US) and bilateral VTS development
provide useful background information. As may be seen in
Table Q-2, TSS coverage has grown steadily since 1965 while
VTS coverage (Table Q-3) has exploded since 1974.




TABLE Q-1

VTS PROJECTIONS

All Scenarios Scenario R Scenario H Scenario

vIs Port Area 1980 2005 2005 2005
Port Date  (mi2) (D) (¢33 (2) (%) (¢3]
Portland, ME 7.5 0.5
Boston 47.0 2.9
Rew York 247.6 15.1 15.1 15.1
Philadelphis 26.0 1.6
Baltimore 2.5 0.2 0.2 0.2
Rorfolk/
Bampton Rd. 25.0 1.5 1.5 1.5
Taopa 230.0 14.1
Mobile 328.0 20.1 20.1
New Orleans n 17.8 1.1 1.1 1.1 1.1 1.1
Baton Rouge 34.2 2.1
Port Arthur 12.0 0.7
Beaumont 26.0 1.6
Texas City 2.0 0.1
Houston 75 18.4 1.1 1.1 1.1 1.1 1.1
Corpus Christi 5.5 0.3
Long Beach 6.8 0.4
Los Angeles 2.8 0.2
San Francisco 8/72  450.0 27.5 27.5 27.5 27.5 27.5
Seattle 9/72 59.4 3.6 3.6 3.6 3.6 3.6
Valdes Hnn 87.5 5.4 5.4 5.4 5.4 5.4
Total 1636.0 100.1 38.7 55.5 38.7 75.6
Q-2
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TABLE Q-2
WORLD TRAFFIC SEPARATION AND SHIPS' ROUTING SCHEMES

(Square miles (000))

H1ISTORICAL DATA

1955 1.5 1972 8.7
1968 6.5 1973 10.9
1969 7.3 1975 13.0
1970 7.4 1977 13.6
1971 8.1 1978 14.2
PROJECTED DATA
Y = 2.76 + 0.936*(YEAR - 1965)
BACKCAST: 1965 - 1978 R SQUARED: 0.95
50% CONFIDENCE LIMITS (N = 10)
Low M1D HIGH
1950 0.0 0.0 0.0
1965 2.2 2.8 3.3
1970 6.9 7.4 8.0
1975 11.5 12.1 12.7
1980 16.2 16,8 17.4
1985 20.9 21.5 22.1
1990 25.5 26.2 26.8 |
1995 30.2 30.8 31.5
2000 34.9 35.5 36.2
2005 39.6 40.2 40.8

Includes the area comprising both traffic separation schemes and T
deep water routes. Nautical miles are used.

SOURCE i

United Nations. Inter-Governmental Maritime Consultative Organiza- i
tion. Ships' Routeing. (4th Ed.), 1978. Lﬂ




TABLE Q-3

NATIONAL AND BILATERAL VESSEL TRAFFIC MANAGEMENT SYSTEMS OF THE
WORLD

(Square miles (000))

HISTORICAL DATA

1948 0.1 1964 2.4
1949 0.1 1966 2.4
1950 0.1 1967 3.1
1952 0.2 1969 3.2
1953 1.2 1972 8.9
1957 1.2 1973 10.8
1958 1.2 1974 18.0
1959 1.3 1975 40.9
1960 1.6 1976 246.1
1962 1.7 1977 1652.8
1963 2.3

Includes major ship canals and systems wherein some measure of gui-
dance or control over vessel movement is exercised from shore.
Coastal, harbor, estuarine, river, and lake areas traversed by
seagoing vessels are included. Nautical miles are used.

SOURCE 1}

Fujii, Yahei, and Yamanouchi, Hiroyuki, A Semiquantitative Analysis
On Marine Traffic Management Systems (Electronic Navigation Re-
search Institute Paper No. 20), Tokyo: Ministry of Transport
(Japan) , August 1978,

SOURCE 2

Reader's Digest Association, Inc. Reader's Digest 1977 Almanac and
Yearbook. Pleasantville, N.Y.: Reader's Digest Assoclation, lnc.,

Q-4
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CLIENTELE LISTS




APPENDIX 18

Clientele identified have been arranged in groups as defined

in Appendix S. The following is a key to the headings on the
clientele lists.

RCD Unique Record Number

No. Client Identification Number

Program See next page
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APPENDIX 18

Coast Guard Programs

Short Range Aids to Navigation (CG-AN)
Bridge Administration (CG-BA)

Commercial Vessel Safety (CG-CVS)
Enforcement of Laws and Treaties (CG-ELT)
Ice Operations (CG-I0)

Marine Environmental Protection (CG-MEP)
Military Operations (CG-MO)

Military Preparedness (CG-MP)

Marine Science Activities (CG-MSA)

Port Safety and Security (CG-PSS)
Radionavigation Aids (CG-RA)

Boating Safety (CG-RBS)

Search and Rescue (CG-SAR)

Communication Services (CG-GAC)
Personnel (CG-GAP)

Hazard Control Safety (CG-GAS)

Research and Development (CG-R&D)

MARAD R&D Progprams

Competitive Shipbuilding (M-SBLDG)
Competitive Shipping (M~SUIPG)

Ship Control (Automation) (M-SHCON)
Marine Science (M-MSCI)

Navigation & Communication (M-MNAVEC)
Ports & Intermodal (M-PORTS)

Ships Machinery (M-MACHY)

Nuclear Propulsion (M-NPROP)
Energy & Environmental (M-EN&LV)
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APPENDIX S
CLIENTELE GROUP DESCRIPTIONS

Scores of private and governmental organizations and
associations which represent the clientele of Coast Guard
and Maritime Administration programs have been identified.
The listing at Appendix R is extensive but not exhaustive.
In order to organize clientele interests in a manageable
fashion, 13 clientele groups have been created. These
clientele groups are identified below together with brief
descriptions of some of their principal member
organizations.

Recreational Boating

USCG Auxiliary: The Auxiliary is a nonmilitary
organization of private citizens who own small boats,
ajrcraft, or radio stations. Auxiliary members assist
the Coast Guard by conducting boating education
programs, patrolling marine regattas, participating in
search and rescue operations, and conducting courtesy
motorboat examinations.

American Boat and Yacht Council: Naval architects,
marine engineers, marine underwriters, marine
surveyors, manufacturers of small craft and their
components, USCG and USN technical personnel and the
boating public. To develop an advisory code of safety
standards and recommended practices for designing,
constructing, equipping and maintaining small craft,
both pleasure and commercial, to 65 feet in length,
Conducts research through 70 technical projects to
develop advisory code.

Boating Industry Associations: ri... ¢27turers of
motors, boats, boat trailers and marine accessories;
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marine service organizations. To promote sale of
pleasure boating equipment and the general welfare of
the industry. Creates and implements national programs
to help open new waterways, to develop engineering
practices accepted by both the industry and government
requlatory agencies, Provides research data; sponsors
merchandising and management conferences; bestows
awards; compiles statistics,

National Safe Boating Council: National
organizations concerned with promoting recreational
boating safety and in stimulating public education in
boating safety habits and techniques. Major activity
is observance of National Safe Boating Week, Council
compilas and distributes a promotion and publicity kit
to help local organizations and field units of its
national membership to set up their programs, secure
promotional materials and publicize the Week. Kit
includes publicity suggestions for safe boating
drives, posters, news releases, radio and TV spot
announcements, an editorial and speech outline. Awards
National Safe Boating Week Certificate of Appreciation
annually., The Coast Guard acts as "Secretariat®™ to the
Council.

Boat Owners Association of the Unitead
States: Owners or prospective owners of recreational
boats. Independent, consumer-service organization
offering various benefits and programs for boat
owners. These include: influential representation
affecting boatmen's interests including campaigns for
constructive legislation; involvement in efforts to
conserve natural resources; marine insurance; chart
and map service; books; boating equipment; long-term
financing plan; boating regqulations and form service;
correspondence courses on seamanship and safety;
cruise planning aid; sale and chartering exchange;
state and federal gasoline tax refund service; marine
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